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Pisces (Animal) (PIH<eez) The scien- 
tific term for fish ts pisces. Fish are 
found in almost every body of water. 
All fish are alike because they have 
backbones and need water in which 
to live. People use fish for food and 
find many ways to use the oils and 
skins. There are about 1 3,000 species. 
Not all animals people call “fish” be- 
long to Phylum Pisces. 

Fish appeared very early in the his- 
tory of the earth. Scientists have found 
fossilized rock layers over four hun- 
dred million years old, from which it 
has been proved that fish first ap- 
peared in the Silurian Period and be- 
came numerous in the Age of Fishes, 
the Devonian Period that followed. 
Many millions of years passed before 
land animals appeared. 


A true fish U cold-blooded, breathes 
through gills on each side, and depends al- 
jpost tnurely on water tor life. U has a bony 
jgeleton and a long-shaped body, narrow- 
iitg at the tail. The fins at various parts of 
rts body are used tot steering, balancvng, and 
moving it forward. An air bladder, often 
called swim bladder, helps it maintain bal- 
ance to rise, descend, and adjust to water 
pressure It has a heart which has two prin- 
cipal chambers- the atrium and ventricle. 
It reproduces by laying eggs 

Many variations, however, occur, luno- 
fisH have limblike fins with air-breathing 
••luRgs," sharks bring forth their babies 
alive; the sturgeon has a cartilaginous skele- 
ton Other examples are the catfish which 
has no scales, the climbing perch which 
actually climbs trees, and the flvisg fish 
which rises from the water in gliding Right. 

Rsh have many interesting characteristics. 
Some mature in a few weeks; others may 
take up to twenty yean. They may range 
from one-half inch in sire to forty feet. 
Though the maximum age for a fish is gen- 
craBy one year, some live fifty yean. 
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Pisces (Animal) 




Th* oga of icoly fiifi can faa datarminad by tha 
ridgai on rha acelaa 


Slinging rajs, spines in the fins or on (he 
head, speed of movement, armor coating, 
hardscalcs with tiny nccdlelike spines, and 
powerful electric shocks are typical of some 
of the varied protectisc measures E'olutiov 
has given fish. 

The most common food eaten by fish is 
plankton; a few eat large plants attached to 
rocks. Most of them devour worms, crabs, 
and shnmps. and some uiU attack oyster 
beds and shellfish. Many fish consume other 
smaller fish. 

“nie fish hast many enemies. Other fish 
and animals prey upon them fn fresh water 
the bladJerwort trap and digests baby fish. 
Insect lanae seek them out as well as squids 
and jellyfish. Seals, whales, and porpoises 
eat fish, as do marine birds 

Hsh are sery useful. They poside an 
abundant food supply-nearly ihiny bilJioo 
ptwjnds a year salu^ at sesenry-Zne mdlioo 
di'lUrs. Ihe tis.hmg tndustry ts pirticwarly 
trrportaP! in coentrtes like .Vorway and 
japan and on a srm'Ser scale K the USA 
Hsh alwi cwtrol the cvrrasc ef hans/wl 
nsccts Ihrr oiS posuk man with sila- 
n fis A and D, the s»»-"a Haddet ts used for 
tV of rMnyiiss. a^ the ikm 

prosid.-s a type cf fcrajhei. 

a.T two «“a.vn f'-.p cT fi-di. these 
■ if. skrle'.'rs (sharlv-rass) 

i-id tV-K •-'■5 H-*”; iLflrt.r'* (pe'Ch. par 

pie. (V 

sifS-bf-’e*. f -h a’? ^ f / 

S.M sis.-* «,». V!U>. ci«S'»v«jy*. ey, 
a-s't r: »sa!’.»s. v-ini 



Pisces, the Fishti 


Pisces (Constellation) (PIH-cee2 
Pisces is a group of stars that ancicr 
people imagined to look like two fhl 
in the sky. Pisces is an autumn con 
sielhtioo. Its stars are not rer}’ bright 
The best time to look for Pisces is or 
a clear moonless night in autumn. 

This constellation can be recognized by 
two streams of stars that come logrlher In a 
V formation. The left side of the V ends in 
a small S shape. The right fish ends in * 
small circlet of faint stan. Ancient drawings 
of ihis zodiacal sign picture the two fish 
yoined by nbbons on their tails. 

According lo the legend of Pisces, one 
day Venus and her son Cupid were walking 
on the hanks of the Euphrates Riser. Ty* 
phon. a ternbic giant, came along. Venus 
and Cupid jumped into the rivet and 
changed themselves into fish to escape 
Typhon .Minerva placed the fish in l.he sky 
m memory of their fortunate escape. 

Pisces IS the twelfih or last sign of the 
/oJjjc The sun is in Lhn sign at the time of 
the vernal equinox On i.he first day of 
spring the sun’s paf.*i crosses the ceJeiwI 
equator in Pisces. c. t. I. 

SEE Also COvSTEllATiOW, /OOUC 

Pzstsrbio see fiats 

Pistii (FlSS^ni) The pisiiJ is Ihc part 
of a Bower that produces »eedi. ^hen 
complete it has three parts. Tb«c prti 
arc cajied the oary, the srylt, and th* 
stif/ra. 

Ti.» ny-t irtpi.ru-sf part cf the S>r»er « 

M tbe sery center 
saih a* the knrirrrvp and 
have es.'VT ttaa c«e 


Pistil 


Pitot tube 



The typical pistil consists of an enlarged 
base, the ovary, within which the ovules are 
produced; a slender stalk (style) rising from 
the top of the ovary; and a somewhat en- 
larged tip (stigma) at the apex of the style. 
Without this pistil or female part of the 
Gower, it would not be possible for the plant 
to reproduce. Pollen cells placed on the 
stigma eventually reach and fertilize the 
ovules in the ovary. v. v. N. 

SEE also: polunatiom 
Piston see Automobile, Englae 
Fitch see Resonance, Sound 
Pitchblende Pitchblende is the min- 
eral which is the chief commercial 
source of uranium and radium. It Is 
brown or black, streaked with green, 
and dull in appearance except lor 
freshly broken surfaces which have a 
faint luster and a greasy look. 

In its pure form pitchblende U an oxide 
of Uranium, formula UOj; but it usually 
contains lead and small amounts of other 
elements, including radium There are many 
varieties of pitchblende, each made up of a 
different combination of elements. 

Pitchblende is found in Czechoslovakia, 
England, Norway, and many other Euro- 
pean countries and in several parts of the 
United States. It is nonmagnetic,* brittle, 
and has a specific gravity varying from 6.4 
to 10.6. E. E. B. 

SEE ALSO: CURIE, MARIE AND PIERRE; KAPIO* 
ACTIVE ELEMENTS 


PilchbUndi 



These pilchei planU Bie rioted, ihowing that 
they hove recently dined 

Pitcher plant The pitcher plant is an 
Insectivorous flowering plant. This 
means that it is an insect-eating plant. 
There is a family of pitcher plants 
which are large and showy and grow 
in most marshy parts of the United 
States and Canada. 

The pitcher plant has tubular, yellow- 
green leaves, brightly marked with deep red 
and purple veins which attract the insects. 
Fine hairs pointing downward grow at the 
mouth of the pitcher. The sweet smell of 
nectar at the rim of the leal lures the In- 
sects into the leaves; then the hairs help to 
prevent the insect trom crawling out where 
the walls are smooth and slippery. The in- 
sects fall to the bottom where there is water, 
and there they are trapped and digested by 
the plant However, this plant still receives 
most of iw food supply by photosynthesis. 

The globe-shaped, reddish-purple Gower 
of the pitcher plant grows singly on a long, 
thin stem. Local names for the pitcher plant 
are: sidesaddle Gower, huntsman’s-cup, In- 
dian dipper, trumpets, devil's boots, and 
Adam's pitcher. j. x. k. 

SEE also; plants, INSECTIVOROUS 
Pith Pith is the tissue found in the cen- 
ter of young stems. The cell's walls are 
thin. Pith functions primarily as a 
food storage tissue. 

Certain plants have pith strong enough 
to put to a special use. The pith of rushes, 
for example, was used for wicks in candles 
and lamps. m, r. l. 

SEE also: plant tissues 
Pitot tube sec Altimeter 


rittillnr}* Bland 
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lecollon •( thi pliuilory Qtand 

PituUarj’ Riand (pih'T004h-iairy) 
The pituitary is a gland found in high- 
er animals. It is an endocrine gland 
that pours its secretion directly into 
the blood stream. It is located on the 
underside of the brain, where it is well 
protected. The pituitary gland controls 
growth and many other glands and 
organs of the body. 

The pituitary, or hypophysis, is a vety 
small egg-shaped gland of about one cen- 
timeter in diameter and about 0.6 gram in 
-weight. It is frequently referred to as the 
“master gland," but this is not entirely 
accurate since among the ductless glands of 
the body there is great interdependence — 
that is, they influence one another. No one 
gland is the key to the total system. None- 
theless the pituitary is of great importance 
because it affects the functioning of several 
organs in the body. Experimentation by 
means of injections of individual hormones 
produced by the gland, as well as through 
removal of portions of the gland, has given 
much information about it. 

The pituitary may be divided into three 
main areas, the front part called the anterior 
lobe, a narrow middle area, the inCennediate 
lobe, and the rear portion or posterior lobe. 

The anterior lobe produces a number of 
hormones. Oversecrction of one of these 
brings about a condition known as gigan- 
tism. This, occurring in young people, causes 
an overdevelopment and lengthening of 
bones. The absence of this hormone can also 
bring about underdevelopment or dwarfism. 
For this reason it is called a growth hor- 
mone, though there are hormones produced 
by other glands which also affect growth. 


rial 

Olber hormones of the anterior lobe cot 
Irol the development and functioning t 
texval organs. Another brings about rnil 
production. Still others stimulate the tjiv 
hoiD gland (affecting growth patterns) th 
adrenal cortex, and the parathyroid gland* 
The posterior lobe of the pituitary pro 
duces a hormone called piiuitrin, a hor 
tnone which can be divided into severa 
fractions, each affecting certain processes o 
the body. Pituitrin pla>s an important rofe ir 
childbirth, causing contractions of muscles 
of the uterus and assisting in bringing about 
the birth process. Inadequate pituitrin may 
adversely affect the pancreas and bring 
about a condition of diabetes. o. j. i. 

SEE ALSO: DIABETES, ENDOCRINE CLA.VDS, 
GIANT 

Plain There arc four great classes of 
land forms. They arc plains, plateaus, 
hill country, and mountains. Plains 
rank first in total area and as the home 
of man. 

Vast portions of the world’s plains are 
sparseiy populated, htgely because of insuf*- 
heient rainfall or too cold a climate. How- 
ever, favorable soil, draioage, and climate-; 
enable some large plain areas to support; 
moderate to dense population. 

Plains constitute the great agricultural 
lands of the world. An example is the great 
American com belt, an area that extends 
from central Kansas to eastern Ohio. As 
much as 70 to 80 per cent of this land area 
is plowed and planted in crops. 

Plains are characterized by gentle slopes. 
The local relief, or the difference in eleva- 
tion between the lowest points to the highest 
points within a limited area, is generally 
less than 500 feet. v. v. N. 

SEE also; RtVER 


Th» flr*ol ploln* yield itiuth wheel 



rbnaria 


tMi 


Planario 


rbnnria (pluh-NAH-rce-uh) The pla* 
naria arc fresh-water ilatworms. One 
planarian is about one-half inch long, 
gray in color, and has a long, arrow- 
shaped body on sshich it slides over 
river-bed stones. 

rUnaria ha\e tuo primiti\e sifht Ofpaiw 
or and two touch-^envitixc pomtt 

II each tide of the head. Stranpely. the 
mouth and pro)ectih!e luhe-hVe pharynt arc 
It the middle, umlrniJf of the body 

riatwormt are prouped in the phylum 
rtof t hrtmirthet. They are in the mo^t primi- 
ti‘e phjtum hstinp true organ intemt. 
ihcie include a crude. networV neraout »y%- 
tem, a one-way digeMitr tract, and timple 
eierttory tiwuc. The plananan't relatites 
include m.in) tpeciet that are paraMtic. tuch 
•» the LiMK rtftrs. hut there are aUo 
tnany frec-lumg tpeciei in oceana and 
Mreimt. 


The planarian"* nenement* rctuh from 
two ^ticn- h* bod) ti coaered with micTO- 
wropic n'la which brat in whip-Iile fa'Sion 
and help prt>pfl it al.-mp turfacet; alao the 
mun If rrUs of iit fist undervide he’p it t!>Je 
rianana are famoua amonp bioJf-rt'ta for 
tlifir ahiljta to ref'ow oe* pani. a prevor 
va-ied aii.iMatTviN. If nt head it cw o* 
• wi’l totn pow a new onr: a'vJ 

the head piev-c may etm repeorrale a new 
lad Alto. I* It, head end it cut ih*ot>fS 
'rrtjcaVt wtJh a tharp Inile, the aptt aM- 
l^al wi’i. in a few dat-t. prow int.n a »»tv 
fs.vd worm Cut-0‘1 head p-eret can hr 
ra ted ontn ether KwJy rrpi.wt or orto 
an.-nhrt and jh.-tc w." 

r^w wherr piaer-d 

Ih., wh,\if ah'.M r» <jv-e 


lo j,:,. 

mal can. ht 

whK-n V 
ri''^e *Tn-na\ 


t.^ a <id*t-}-»5M»T an. 


^ THINGS TO DO 


«ni A woRsi CROW rtto iirjvrw? 





1 rUuria mat l« pwthated frimi • 
»vpply rnmpaiit or mat ha lo«m4 la 
qniH timmt aad reOerti-d la Ih* lot* 
Inwiffc way. r«l a ptrrr «< r*« litrt 
ia a un rjitr hoirW. Cotrr fW Iwrf- 
<ir*> mevtli wltli a wlrr werTr* la fim- 
tmi larprr aaimah fmm prRtap iW 
food. TV a rrrd a rnwnd iW l•^erW 
and lowrr ll lata IW water. Th* c<Vt 
rod mat l-r latirwrd la a ktaVr drttra 
la thr prowwd tm iVr rdp *4 iSr }.a»V. 
ll rtwld laVa wtml h«"»r» hrfrrr 
fdawaria bad tbr li'tr. CWtb prriad- 
leant foe aipwt td a rayaart. 

2 Trastfrr CSr pLawaria la a ahatVa 
dr\b d lirtb water l<« Iwaior 
h omr. T a dnanatlratr Kt maarlatiir 
ptiairt «d rrprwerarw i a fdarr a |daa. 
•ru tm a hard aarSaer. It ir> * aVarp 
rarra l-Udr malr a rw* hiA art 
Aaan lit aaterwar rwd. thaiv CW 
plMBFU haet la fW dub td aa*er 

d It an uLr abotf taa aorii Im- «aeb 
hsB la praa Itt t-<Wr haV. i» *■» » 
m Ika b a uf — '' ** * f *wa t>*** 

apaut l#r*r fW taa4 la aa bMo. 
IW-a rt-mo** k I* y aT'»raa ay uhapi 
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A plana surface 


Plane A plane is a fiat surface which 
has length and width but no thickness. 
On a plane surface every point on a 
straight line joining two points lies 
entirely within the surface. 
see: geometry 

Planet The name “planet” comes 
from a Greek word meaning “wan- 
derer.” One can easily see how a 
planet moves among the stars in a 
regular path if one watches the sky 
for a few nights. 

The nine planets that revolve 
around the sun can be distinguished 
from stars by their changing positions 
among the stars, The stars, which ap- 
pear fiTcd, give off their own light, 
while the planets do not. Like the 
earth and moon, planets shine by light 
reflected from the sun. When seen 
through a telescope, a planet looks like 
a ball; with the exception of the sun, 
stars look like pin points of light be- 
cause they arc so far away from Earth. 

Planers trastl in a path whkb it called 
an Thu onerr it aremnd the ion, and it 
nearl) a circle. Aaually ihii orbit it a tome- 
what flattened circle, or rlUpsr. Aliboorh 
the pbrvets rw>e in the tx-ne direction, their 
orS'.s are d,flereT.t dstancet frera the 
Stwe cf t.hf planew. particularly the Urret- 
t'iA a Lnsidf pn.>op, arc eiade cf fceaty 
a!v>"JS of r'j'trf. The /<?>«<» J^anet» or oot- 
vkie fTOcp teen to be ciidc cf I.jhtrr 
AH cf ibm rceatr co their aiet, be* 
t! d •’rrcct rs'.n AH the fixeets' crbii* are 
aS-x-t la the pii-w rf t'-e >««’» eHaaie. 

•V-'.f* orb.; H tppeil * t * 

\tv> e.trM. vii-a SYsrtM 



A planetarium pralecler 

Pianefarium (plan-uh-TAIR-i-um) A 
planetarium is a machine inside of a 
dome-shaped building that can show 
the sun, the moon, the planets, and 
the stars. It portrays how all these 
heavenly bodies move. A planetarium 
is dilTerent from a telescope because 
a telescope can show a real but very 
small part of the sky. The planetarium 
actually makes a large artificial sky ap- 
pear on its giant domed ceiling. 

A planetarium can ipeed up, il<w down, 
or »top itt picture cf the iky in action. Il can 
show how the sky looked hundreds of yean 
oro. how it looki now, or how it will look 
thousands of years in the future. It can 
show how the sly looks from any r'-*" 
farlh. A person can lit in Adler Plancrarium 
in Chjearo, for instance, and look up at the 
domed ceiling and lee a picture of 1^ t.he 
sly looked In Egypt in 2 fJOO 
tn how the iky looli now from t.^ S.jufh 
Pole, or he can see the iky l.hat his grea ■ 
frcat-fra!*d;hilJren wJt he a.^'/e to lee. 

A Kaneunum ran depict ih.e mo.^ 

r,,-aVd>,~rh I' ‘‘I 

SS,." 

the heaser.'v fcod.n fh-af in 
tried pe etxu >■.--« . 

ts-age ctf t.*'.e >1* *» sr? « r 
io.5.r> U, -.'■J* f' ' 




Planetarium 


tm 


Plankton 


. ^ THINGS TO DO 


CONSTRUCriNC A PLANETARIUM 



, 1 Secure a large rubber ball and a 
, small one which is one*fourth its sire. 
' Tliese will represent the earth and 
moon. 

I 2 Insert a wire hanger through the 
center of both balls. Construct a 
I wooden arm on to a table lamp bf 
following the adjoining illustration. 
A large eye screw will permit the 
I arm to revolve around the light which 
I represents the sun. A spool nailed 

t to the opposite end of the arm will 

[ hold the wires which are attached to 

I the two balls. 

' 3 The axis of the earth should always 
I be tilted to the north as you revolve 
i It around the sun. Observe the area 
I on the earth which b directly lllutnin. 
I aled by the light at each quarter turn. 
I Can you figure out which season of 
; the year it b? In what positions will 
j the moon be when there are lunar 

i and solar eclipses? 


hundeed. Each projector’s picture b 
a "still” picture. Some are spots of light 
ujat represent the sun, the moon, or the 
planets. Some of them are pictures of 
groups of stars. The pictures are fitted 
together to make a single, accurate picture 
O' the night sky. Then, by means of 
'leciric motors, the projecton can all be 
rnoved to show the individual motions of 
_ e heavenly bodies. The complete maebine 
IS moved, too, to show the efiecu of the 
earth’s rotation. 

A typical modem planetarium can show 
o\er 9600 stars. It has over 100 separate 
wages m each complete sky scene. The 
nrst modem planetarium was built in 
Munich, Germany, in 1923. Many major 
'■ties ha\c them now for both public use and 


research. In New York City there is the 
Hayden Planetarium; Los Angeles has the 
Griffith Planetarium, Pels Planetarium is in 
Philadelphia. c. L. K. 

SEE also: observatory, telescope 

Planetoid see Asteroid 
Plankton Most living things in the sea 
belong to a group of plants and ani- 
mals called plankton. This name refers 
to the countless marine plants and 
animals that are free in the water and 
are carried along by currents. Those 
organisms, especially animals, that 
actively swim at the surface of the 
water are called nekton. 

There are a few fairly large types of 
plankton, such as Ihe sargassum plants and 
the JELLYFISH. However, most of the organ- 
isms classed as plankton are very small. 
These range from the copepods. which arc 
barely virible, to the microscopic forms 
called diatoms and bacteria. 

The animal representatives of plankton 
are ene-ceUed protozoa and the larvae of 
such forms as oysters, snails, fish, and 
worms. These forms of plankton are a very 
necessary food supply to the fish of the sea. 
Small fish, as well as some very large whales, 
feed entirely on plankton. Larger fish feed 
upon the small fish Eventually man uses 
some of the larger fish as a source of his 
food supply 

The terms Umnoplankton and halipUtnk- 
ton ate sometimes applied to fresh-watei 
and marine organisms, respectively. There 
are also other subdivisions. v. v. n. 

SEE also: diatom, marine biology, 
oceanography 


0<«a« phyto-pInnklBn cetiiiiti ef monv liny ar- 
gonI»<ns. Inclvtllng cflatomt 
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Plant Plants were probably the first 
foim of life to appear on this earth 
millions of years ago. They may be so 
small one cannot see them without a 
microscope. It would take 50,000 bac- 
teria lined up in a row to measure one 
inch. The largest plants are the giant 
sequoia trees in California. Some of 
these are as tall as a twenty-four story 
building. 

Plants are living things since they are 
made of cells, can grow and reproduce. 
They carry on most of the same We proc- 
esses as animals. They are ditfereht from 
animals in several ways. They have chloro- 
phyll and can make their own food. There is 
a wide range of size in plants of the same 
kind. The higher plants cannot move around 
from one place to another. 

CELLULAR STRUCTURE 

All plants are made of cells. The whole 
plant may be only one cell, such as un- 
cellular green algae. Most plants though 
are made up of thousands of cells, with each 
cell designed to do a certain job for the en- 
tire group of cells. Plant cells may be micro- 
scsfi'c .w Afac £v as Jayg as ioriu-A 

Most plant cells have a nonliving wail of 
cellulose, a complex carbohydrate. This ma- 
terial makes them more rigid than animal 
cells. The cytoplasm and nucleus surround 
a central vacuole of cell sap. A number of 
bodies are found in the ^oplasm which 
are lacking in most animals. Flastids help 
make food, store starch, and contain the 
colored pigments. TTie cytoplasm’s priraaiy 
purpose then is to make, store, and digest 
food. ^ 

The nucleus of a cell is the “team capum," 
controlling most activities carried on in each 


cell. It contains chromosomes, the bearers 
of hereditary characteristics. Plant cells may 
have from one to a thousand pairs depend- 
ing on the species. They usually average 
from five to fifty pairs. The We spaa of 
plant cells varies. Some live only hours while 
others continue to function for hundreds of 
years. 

METABOLISM 

Plants must cat, drink, breathe, and bum 
up energy. They have one big advantage 
over animals since most plants make their 
own food. Plants cannot move and roust 
depend upon the atmosphere to give them 
water and fresh air. They use less energy 
than animals because they do not move 
from place to place. 

METABOLISM is the sum total of all the 
plant processes necessary to keep it alive. 
Those activities which build up cells by 
making complex material from simple ma- 
terials are termed anabolism. Photosyn- 
thesis and assimilation are anabolic proc- 
esses. By contrast, the tearing down of 
protoplasm, making simple materials from 
complex materials, is catabolism. Digestion 
and respiration are catabolic processes. 

Unicellular plants cany on all life acti- 
vities within a single cell. This would make 
this little mass of protoplasm much more 
generalized than any one cell found in the 
higher plant groups. Multicellular plants 
divide up the metabolic responsibiliries 
among the cells. The roots of plants assume 
the task of anchoring the plant and absorb- 
ing the water and minerals from the soil. 

The stems support the leafy crown and con- 
duct raw materiab up to the leaves and, in 
turn, transport the manufactured food 
throughout the entire plant. Leaves cany on 
wioTOsyNTHESis. food making, and tran- 
SPiRATiov, release of excess water. The 
gaseous exchange occurs through minute 
holes on the leaf. 

Materiab necessary for metabolism arc 
received and transported in a number of 
ways. One-cclled plants absorb and excrete 
through the cell wall. Simple multicellular 
plants pass the material from cell to cell. 

Higher plants have deveteped a tascu/ar or 
conducting system. A vanety of tubes and 
vessels are designed to permit a more rapid 
and continuous flow of raw materials and 
food products from one part of the plant to 
another. The xyfem tissue in the roof con- 


tinuM up ihe stem, out the petiole and a climate where there is a longer growing 

through the leaf. Phloem tissues form a con- season, as in Califortua, may grow taller 

nuous pathway in the reverse direction, than a human giant. 

av« to stems to roots. Plants will increase their sire in only cer- 

off oxygen in the process of tain areas Meristematic cells will divide to 

P ®‘°^thesis, and like animals, also re- increase a plant in length and circumference 

o» !f • respiration and use Oj for the These four regions are the stem up, root 

i ation of food. While photosynthesis b tip, vascubr cambium and cork cambium 

otvTa 'luring daylight hours, more Multiplication of cells occurs more often 

ygen than carbon dioxide is released. during the night, because the plant is busy 

GROWTH making food during the dajli^t hours. 

Man and other animals do not grow to be Two factors affect the growth in plants. 
^ giants if they eat and eat. Plants, how- Genetically they inherit qualities which 

V’ "'’1 stop growing if they are fed affect their size. One can buy srirds to grow 

^tered more than usual. A geranium giant zinnias or dwarf phlox. Internal 

^'*tng m hfichigan may not get any taller cellular activity is another genetic factor. The 

an two feet. This same geranium living In amount of plant-growih hormone, auxin. 
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produced by the cells controls the extent of 
growth. Finally, the external environmental 
conditions play a part. Plants given the right 
amount of water, light, air, warmth and 
FERTILIZER will thrive better than those de- 
prived of one or more of these. 

Most plants will not live forever. There 
is a certain life span for each kind, annuals 
will produce seed the first year they are 
planted. They have completed their life 
cjcle and die. biennials grow and store 
food the first year, bloom and produce seeds 
the second )car before they die. feressuls 
will produce seeds year after year and have 
a rather indefinite life span. It is reported 
that some sequoias are 4000 years old. 

REPRODUCTION 

Plants must make more of their kind or 
they would toon disappear from the earth. 
The little onc-celled plants just squeeze 
apart and make two of themselves. Many 
plants must make two kinds of cells, an egg 
and a sperm. \S’hen these (wo cells come 
together the resulting cell will begin to grow 
into a new plant. New plants usually look 
like the parent plants. 

Plants reproduce asexually by Ssston, 
fpoRC roRMATtoN, or by rtopACAttoN. Hs- 
tion if simple division of a cell as in bacteru 
If ensifonmenial coniuons are coBtroUed. 
bacteria will dside esety" I"-*!! Thia 
does not appear phenoaeRaJ unless coe 
counts the offspring produced ia a day asd 
a right. The 4g genmiions would itu-aber 
:5ft.t00.000,000.000 baneni. 

Sjxsrrs are cells produced by many roasts, 
such as fungi and one penerats'ei c< the 
mosses and terns VSTtfo cBsuoeejeeUl cov 
<liK>p.s arc adserse. socse pUsts cjy f-wm 
spiwrs that hase a rvJief thick walk Thu a 
a g^xecusr dcsKC of the pLirS ct- 

trrrw beat ce d.'VcghL Wh« corahiares are 
m.'re fa'ortbJe the sjvre breaks toe: the 
she? an* |?emsu'.ev 

Pr.'pagvtw« of STprtiUse pa.'ts cf a pfx=r 
{reve. sirs, or basest cay be doee by tho 
pla-R rwh or In raasL Ma^y a'. iis »— t-TS 
cs*-a iRb bul'tiets Drvcj-jrg braa.-±es cf 
*tr~-Tg w'Zj.nos tike T'.vt d riey csxse 
jiTS Wit* tie f-ovsi STj-s^betry 
* CT».'^ |T»3 aeed evs rvesers .'*e» 
r.*.^ a'iw at tie >tas 

i*. ro.x assi ( k-p* t w 

u- ce ai.=e speaes. 
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cf either metile or non-motile lex cells or 
gametes— eggs and sperm. Conjugation Is Ihc 
tinjon of two sex cells that look alike, rertih' 
ration is the combining of lex cells which can 
be distinguished as male and female. Some* 
timet the teses may be on the same plant ai 
m the apple tree. The ash has male trees 
(iiaminaie) and female trees (pltulliitt) 


ADAPTATIO.N 

Plants cannot fly south when winier comes 
a*, buds do. They are not able to move Info 
the cases or other shelters to hihemafe as 
tome animals do when food and warmth ire 
scarce Since planfs cannot move they most 
adapt to lU l«ds cf comlfions Plants dsaf 


do Ect ad.ust to Lhe envirnninenf i«m c-® 
PUsts go Lhrjugh aeasonaJ a<.'.usimenfs 
accord ng to Lhcir lixatam flonl Us m 
Cald-'T^ wdl grow main.'y during L‘e w«. 
cocf wmsers. Ifce toi. dry somners 

grcn.»h ccmJeribly, ahwsl ti macf;»ny 
Ma-Tv t'tn Jose their fc*»es d-.rrs ^ 
piasis a the Irc-J er*” *J/**'« * 
tde to * ‘fry s-hcTT grv-mg 

u xte »i-m.«rs are T 

rt*rrme‘« i.«g In V-x e-^isti.-ri! n.n I revs 
re'sp.^ fc7 
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could compare it to animals’ preparation for 
the long winter monlbs. Biennial plants die 
back to ground level with the roots storing 
enough material to start the plant on its 
second year of growth. Some perennials lose 
their aerial parts when winter arrives and 
store food in underground stems or roots. 
Other perennials, such as trees and shrubs, 
drop their leaves in fall. Roots are unable to 
absorb water from the frozen ground and 
must protect themselves from water loss in 
the leaves. 

LOCOMOTION 

Most plants do not move from place to 
place. This is one of the main ways one can 
tell a plant from an animal. A few of the 
simple one-celled plants are able to swim 
or crawl. Nevertheless they are still caUed 
plants. Plants are able to bend or turn in 
different directions. This helps the plant get 
the things it needs to live. 

There are two kinds of movements that 
stationary plants exhibit. Some movements 
are due to unequal growth rates in cells and 
are called tropisms. Plants respond in the 
direction of growth to the direction of the 
stimulus. If the parts of the plant turn 
toward the stimulus this is a pcsiiive re- 
sponse, while moving away is a negative 
response. Stems and leaves turn toward the 
light but roots grow away from it. Roots 
grow with the pull of gravity while stems 
grow op and away from the earth. 

Nosiic movements are independent of the 


direction of the stimulus and are cbarac* 
tensttcally due to changes m turgor pressure 
(water content of the cells) raiber than to 
growth. These are usually temporary or 
cyclical movements. Flowers open and close 
periodically. These are called sleep move- 
inents. If an object touches the leaves of the 
mimosa plant, they fold up in seconds, When 
an insect starts to crawl through the Venus' 
flytrap or sundew the trap folds up, catch- 
ing the insect inside. 

Time-lapse photography reveals the con- 
stant motion of plants. Tropic and nastic 
movements, not always visible to the naked 
eye, when recorded on film show the plant 
^nang in tune under the direction of na- 
ture’s environmental factors. H. J. c. 
SEE also: cell; cellulose; chlorophyll; 
heredity; leaves; life, characteristics 
of; plant tissues; plants, classification 
OF 

Tn« r«eft on tn»i« (••(TTlngt ore growing down- 
ward in rotponto to walor. Tho Momi will grow 
toward Iho sun. Theio oro Irepitms 
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Apple cedar rusi ipreads from red cedar ia 
etpple treei 

Plant diseases Plants have diseases 
just as animals and people do. These 
plant diseases come from bacteria, 
infected seed, lack of room, too little 
or too much 2/giif and raorsftm;, heat, 
frost, or poor soil. The records of 
the early Greeks and Romans show 
that plants had diseases found today, 
such as rust and mildew or blight. 

There are limes in history when 
people have starved to death because 
of serious outbreaks of disease. When 
the potato crops in Ireland failed in 
1845 because of disease, there were 
many human deaths. TTirough the 
years, scientists have been working to 
learn more about plant diseases, and 
today many methods of control have 
been discovered to protect grains, 
fruits, and vegetables that are so im- 
portant to animal and human life. 

A plant u a delicate and complex ma- 
chine. Voung plants arc more apt to get 
diseases because of poor soil and weather 
conditions than arc older plants. The j'oung 
cereal plants are more susceptible to smut 
than older plants. \\’ood rot fungi may eater 
a plant when there has been a wound or a 
mechanical injur)’ to the plant. Plants that 
hate been chilli by frost arc subject to 
fungus infections. Root injuries and poison- 
cw aatthals in the soil can coetriboie lo 
diseases of plants. Burning or scalding of 
ihe leases ti plants will cause a diseased 
ccndtkm. This happens when there fa a 
jdden change from cloudy, moist weather 


to clear, hot weather. Severe winter weatl 
will cause frost-cracks and frost canker 
plants and trees. 


Sooty MOLDS on the surface of leaves ai 
fruits will starve the plant. These blai 
mold-like fungi cover the surface of t) 
leaves so that the chloropiasts lose the 
green color, and the formation of stare 
and sugar is so greatly reduced that U 
plant cannot grow. 

Bacterial diseases include the black rot c 
cabbage, pear or fire blight, and crovn 
galls of the apple trees. The pear blight at 
tacks ihe blossoms and young twigs, kill 
them, and turns them black. The tree look 
as though it had been burned. The bacteric 
causing this blight may live for years io 
cankers on the limbs and trunk. The germs 
stay in a sticky gum that comes out of the 
conkers. Insects carry these genns from tree 
to tree. So far, no effective spray has been 
found to attack the pear or fire blight. It 
can be controlled by “operating" on the 
tree. Tools must be sterilized and the lu- 
_ fected parts are cut out. Brown rot causes 
* the most damage to peach trees. It makes 
the fruit rot and shrivel and become covered 
with olive-gray spores of the fUNCUS. 

Stem rust, wheat smuts, and ergot are 
common diseases of cereals and grains. Rust 
IS the most destructive disease of wheat. It 
causes small, rust-colored spots on the 
leaves, stems, and heads of wheat. There are 
two important kinds of rust— stem rust and 
leaf rust. There is little a grower can do to 
prevent these rusts except to destroy such 
plants as barberry which help grow the rest 
that later spreads to the wheat. Scientists 
have been successful in developing varieties 
of wheat that resist rest. 


Apple trees and their fruit arc attacked by 
many different diseases. The most important 
are the apple scab, cedar rest, and fire 
• blight. The apple scab is a fungus which 
auses black spots on the leaves and blos- 
soms and makes the apples spotted and 
poorly shaped. It can be eontroHed by 
spraying the tree with sulfur or copper. Tm 
eedar rust fungus, like the wheat rust. « 
►rown on another plant and carried to le 
arrie tree. In this case, t.he cedar rust ipencs 
part of iu life on red cedar trees Apple 
growers cut down sH red cedan widim Lhrec 
ftaks cf tVir apple orchards to prever. L.e 


cedar rust disease. 
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Corn borer 

laid in young tissues of a plant. Thousands 
of plants are attacked by nematode worms 
which go after the roots and cause gall-likc 
swellings. These worms invade field and 
truck crops. 

Borers injure their host by cutlmg off 
the flow of food between the toot and leaves 
of a tree or plant when they bore rings 
around the trunk or stem. The com borer 
is blamed for a great loss of com corps each 
year, and this is true; but actually, com is a 
favorite food of over 350 other insects. 
Some of them are the com-eai worms, 
chinch bugs, grasshoppers, and the white 
grubs. The boll weevil docs great damage 
to the cotton crop in the United Slates each 
year. It feeds on the silky fiber inside the 
seed pods or bolls of the cotton plant. 

Most birds are friends to the fanners and 
gardenen because they eat insect pests that 
are harmful to the crops, but there are some 
birds which are harmful and are considered 
plant pests. The crow goes after the far* 
mer's com crop, and other birds eat or 
damage fruit in orchards and vineyards. 
Small animals, mainly in the rodent family, 
eat grain in the fields and vegetables in the 
truck gardens. J. K. K. 

SEC also: punt OtSCASCS 

Plant (issues Most plants are made of 
many cells. These cells are usually 
organiied into groups called tissues. 

If a group of cells is basically alike, 
it is called simple tissue. Complex tis- 
sues are made of different kinds of 
ceils which do the same job. 

* Some tiuues appear in all organs o! a 
plant; the stem, root, leaf, fruit, and flower. 
Other cell groups arc so specialized they 
c<cur in selected pans of a mature plane 
Each kind of tissue has the cellubr com- 
position to do a particular function for the 
life o( a plant. 

The adjoining table outlines the kinds of 
jnd in complex pbnis, their Lft 
ation. and appearance. It. J- c. 
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Plants, classification of While hiking 
through the United States, one would 
have difficulty finding a plant that has 
not been discovered and given a name. 
The unexplored tropics, though, would 
prove good hunting grounds for new 
plants. Every plant that man finds is 
given two names in Latin or Greek- 
For example, in France, Australia, or 
Brazil, Rosa aiba is a white rose. Over 
350,000 plants have been named so 
far. There are many more to be dis- 


covered. 

Today plants are classified according to 
their basic structure and life history. Theo- 
phrastus. called '‘father of botany:' was the 
first scientist to start a classification system, 
and some of the names he gave plants are 
still used today. During the Middle Ages 
man grouped plants according to theu uses: 
medicinal plants, food plants, or hannf^ 
plants This is considered artificial classifi- 
cation. In 1753 CAROLUS lisnaeus formed 
a natural classification system based on the 
number of floral organs. Plants were 
grouped according to basic simUanty of 


structure. , 

Plants of rtlaiivcly like structure and 
fimclion are classified in the same jpeciej. 
related species into a genus, genera grouped 
into families, and these into orders. Similar 
on!:n an ■”» 

finally classified imo divisions called phyla. 

is a variable science and al- 
because sdenUsts disagree 
. art discovered. 

,-st rossiL pbnis date bad 500 
to the Cambrian period. Coral- 
ieb art algae, »ete uncovered. Ttb 
Jc evidectl) estaHished bc- 

Uie first mariae a nim als. It a bebeved 

- tod pteK csi: 
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350 million years ago. It has been difficul 
to trace the ancestral progression of exist 
ing plants since the soft tissue of man; 
have not left fossil prints. Therefore, ther 
are gaps in the cham of evolution. However 
as plants are studied from simple to com 
plex forms, some pattern or thread is foum 
that runs throughout. 


ALGAE 

The green scum on ponds and the grew 
film that appears in an aquarium is prob 
ably some form of algae. They are ^m^: 
the simplest plants that can make food. Thi 
entire body of many algae is only one c«U 
Some cells tend to hang together and fom 
a string or filament. Even when the algai 
are made of many cells, each cell loo» 
and acts very much like all the others. Tnej 
do not have roots, stems or leaves. 

Algae are put into groups or classified t) 
their color (pigmentation), by the kinds o 
food they store, and by the kind of ce^ 
movement. Algae have 
organs, or if the organs- are muliIcelJUiar, 
each cell forms a sex cell. They reproduce 
asexually by fission and by fragmentation^ 
The blue-green algae lack an 
nucleus and plastids. They appear to be me 
simplest plants within the algae group, ine 
flagellates move about and for this 
they are also claimed to be 
zoologist. The diatoms have secreted 
of sthca. Many move with flagella or 
ameboid action. They "“’S 

Brown algae are multi«llular. The g 
KELP- of the Northern Hemisphere may rea 
a length of 150 feet. The SarpjW ^ 
its name from a brown alga called j 

Red algae are multicellular organisms f^ 
at greater depths in the ocean than y 
plant. Irish moss is a type of red algae. 

bacteria 
Bacteria arc often called 
•'germs." They arc the smallest lomg 
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KINGDOM, PLANT 
SUBKINGDOM, THALIOPHYT/ 

Division, Cyanophyta (blue-greer. 

Division, Euglenophyta (euglenoids 
Division, Chloraphyta (green atgcH 

Division, Chrysophyto (diofoms, yelJow-green and golden-brown algae) 
Division, Phaeophyfo (brown algae) 

Division, Rhodophyla (red elgoe) 

Division, Schizomycophyla (bacteria)^ 

Division, Myxomycophyfa (slime mol 
Division, Eumyeophyfa (true fimgi) 

SUBKINGDOM, EMBRYOPHYTA 
DWislon, Bryophyta (moss, liverworts) 

Division, Trocheophyta 

Subdivision, Psllopsido (fossil forms, two living genera) 
Subdivision, Lyropsldo (club mess) 

Subdivision, Sphenopstda (horsetails) 

Subdivision, Pteropsida 

Class, Filicinoe (ferns) 

Class, Gymnospermoe (conifer, ginkgo, cycod) 

Class, Angiospermae (flowering plonts) 

Subclass, Monocotyledoneoe 
Subclass, Dicotyledoneae 


1 the world Only a few have cm-OROPHYLU 
liey grow in three shapes, round, rod-Iike, 
r spiral. 

Bacteria usually exist as siagle cells 
_^ugh some form filaments or colonies, 
^ey lack a true nucleus and cellulose in 
their cell walls. Some are able to move by 
weans of projections called jlagella or cib'a. 
Most of these plants are parasitic or sapro- 
phytic. A few bacteria can make food and 
get energy by a process called chemosyn- 


thesis. It is believed that bacteria are re- 
lated to the blue-green algae. 

SLIME MOLD 

This plant creeps along much like the 
movement of an ameba. Jt is a slippery, 
coloriess mass of protoplasm. Slime mold 
is difficult to classify. The reproductive stage 
is plant-like, while the vegetatise stage is 
ammai'like. Therefore, it has received the 
description of a fungtis-like animal. 









FUNHl IMPEUFECTI 
The plants in this group are not perfect. 
They lack the sexual stage in thdr life 
cycle. Members of the group include 
Penicillium and other blue-green molds, 
apple blotch, and a fungus that causes 
fever and a lung disease in mao. 

LICHEN 

This plant is a combination of plants that 
could be compared to a happy marriage. 
Just as the man brings home the bacon and 
the utiman cooks it, so the fungus, one of 
the pair, gathers the water and minerals so 
the algae can make the food. This living to- 
gether of ttto different plants, where one 
helps the other, is called tymbiosis. 

Lichen grows slowly and in such bleak 
areas it does not have to compete with more 
vigorous plants. 

FUNGI 

Some people train their pigs or dogs to 
find a fungus plant that is good to eat. These 
plants arc called tmffUs. The entire fives 
of these plants arc spent under the ground. 
They gise off strong odors. 

The true fungi are the largest group 
of plants without flowen. They do not hasc 
chloroph)U. Many fungi arc singlc<elled, 
but a F^ltbdl was found that was one loot 
high and four feet wide. 

Fungi, with the esception of VfAsr, arc 
penerally classi&rd according to fonn and 
life history itwtead of function. They lack 
tuXi, stems, leases, and conducting tissue. 
Usualls LSe pbnts base two parts: the 
se.eet-irne. consisting of filaments which 
s.nchL'f iisj absorb, aaJ l-he frutung 
which the frprcsJ'jcieg 

Furip csJiallj reprcaJace bj spores. A 
eifth.*oor 2 wiU pmijce as many as r»o 
C'-^eno spAxts. Some fw~gs prop- 
'/i-f b.' sial— # » rsa'sise baS of AypAje 
•eai_Ve ekmeeiil. This taJ! fjrzts a 
r". cx2tr? eeui. S'rsur are as large as 

i’J rv^ -K-oilr^'S'S’ beraT', 

pj c»5f fcc*t ta ssccher 
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to finish their life cycle; this is called ohfi 
turnon of hosts. Wheat rust needs the bai 
berry bush and wheat. The white pine an 
gooseberry exchange a fungus growth, a 
do the cedar apple and juniper. The 
efficient way to control this alternating funj 
pest is to eliminate one of the hosts an 
halt the cycle. 

True fungi include mushrooms, loai! 
stools, tree brackets, smuts, morels, mil 
dews, stinkhoms, ergot, and the beautifi 
little carthslar. 

MOSSES AND LIVERWORTS 

These little green plants have parts tha 
begin to look and act like leaves, roots, ani 
stems. Some of the cells In this group sf 
now doing different jobs for the who! 
plant. 

.MOSS reproduces by two altematm, 
stages. One shoot of Ihe plant forms egg 
while another one makes sperms. 
needed to cany the sperm to the egg. To* 
fertilized egg germinates, forming a stall 
with a capsule on the end. This P|Jf 
Isporophyte) must live on the female r*^" 
igatnelophyie). When the spores are re 
leased they will form the male and femali 
plants, thus continuing the cycle. 

Diifeient species of moss are groups 
according to the position and amogemen 
of leaves and the shape of the capsule. 

CLUB .MOSS 
Oub moss in general 
sembles true moss but has cones or clu 
spore-bearing leaves. Their Me 
similar to ferns but differs in several *a. 
The spores may not germinate i'.yt 
and t^n da so underground. The pfot 
grows very slowly, with t.he *ex 
appearing someti.'nfs a dozen years - 
After fertilizatioa of the set cell*, a 
phvie germinates. This h the fam—jar 

MOSS 

UOXSf TAILS 

H-xseuJs art eJose!? related ti^he 
wsh Kuch the sa.-r^ Lfe cycle 
un»i.*»g'cs.n.3 tyrrnris as d> L*e ferr* 


Hof»#»all 

They have an erect, jointed shoot instead of 
compound leaves. There are whorls of lituc 
branches around each joint. Cone-like 
structures produce the spores. Some bnds 
in tropical America are thirty feet tall. 

FERNS 

These plants have true roots, stems, 
leaves, and conducting tubes. The leaves 
are compound, meaning many little leaflets 
on a stem, This makes them more like the 
flowering plants. Many ferns have 
underground, with only the leaves (Ironas) 
above the soU. A few fern stems tmve 
reached a height of sixty feet and a width 
of two feel. This is unusual, however. 

There are two plants in a fern’s Ufc 
cycle. The spore germinates into a Uny, 
heart-shaped proikaltus. It produces sex 
cells. Ferns, as mosses, are still dependwl 
upon water for fertiliiation, to carry the 
sperm to the egg. The feniliied egg de- 
velops into a spore-forming plant (the con- 
spicuous fern plant), which is independent. 
This is an advance over the moss cycle. 

GYMNOSPERMS 

These plants arc woody trees, shrubs, 
and vines. They arc missing the flowers 
and FRuns. This is the first group to have 
seeds. The seeds are not enclosed in a pod, 
nut, or other organ. Most of them are 
“evffgreen,” which means they do not lose 
their needles or leaves every year. The 
larches and bald cypresses arc exceptions. 

Cycodj are one of the most primitive seed 
plants daung back to the Mcsoicric Era. 
"They usually have large fem-like leaves, 
an erect stem, and a tap root. They develop 
cones in the reproductive cycle. 

Cinifo’j have thin, fan-shaped leaves 
that resemble the maiden-hair fcm. The 
sexes are on separate trees. The male tree 
has drooping strobili (cones). The female 
*rce develo{« a fleshy covering over the seeds 
*hlch looks like a yellow mottled plum, 
^his b not classified as a true frmL 
The conifers (cone-bearers) iiKludc the 
P“e. hemlock, spruce, fir, juiupcr, and 


Cymnasperm 


Angietperm 


"to E'°in“ .rmSrlatooph’yt,, »hil= 
£ ovL .s lh= f=mal=. Tte 
Ite embryo devclopmtM which, when ma- 
ture, IS the seed. 

ANGIOSPERilS 

Any plant w.th a hower Monp rn Ih.a 
^ Min has discovered and namea 

pto, Oran an, ”^/Xo„p.cuou. 

orl^TanTto Sm? 

mote IS missing. A p imoerfect has 

sr«»”^i'“’£;r'.hrts: 

,fenn m .he roui ,„b,yo. The 

ovum m the ovary nuclei to form 

cto aperm ryo. 

Angmipcnn" u= s'P „,yirdcn. 

wi,h nctlcd v'”“°"’S,rbmdlc, in • 
pic, ol font or ' croto. and 

ring, a cambium for „ roses, mint, 

.nchide such X. c. 

and moa. fores, and “TcEhricTioisi 

S,E ''-".vor-tlTlOS-. OIOWCK TIMI 

EM.avoFrma. 

"‘“■•.s™;,! EtrEontemo.. seev.e. 

tmallophyta 
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Plants, insectivorous (in-seck-TIHV* 
uh-ruhs) Some plants have the ability 
to trap insects and digest them. Most 
of these plants are small. They are 
found in swamps or bogs, or in dry, 
rocky places. 

There are over five hundred different 
kinds of insectivorous plants. Although these 
plants are green and capable of inaoufac* 
luring their own food, they have leaves that 
can trap insects and small animals. These 
insectivorous plants even secrete a juice that 
digests and absorbs the animal remains. 

Most of the insectivorous plants are 
found in five families of dicot angiosperms. 
The bladderwort family includes common 
aquatic and amphibious plants, such as the 
bladderwort and butlerwort. There are 
three families of pitcher plants; the com- 
mon pitcher plant of the swamps and bogs 
of the United States and Guiana, a single 
species of pitcher plant found in the Aus- 
tralian bogs, and in the tropics a family of 
pitcher plants with elaborate and brighUy 
colored pitchers for catching animal food. 
The most highly developed of all the in- 
sectivorous plants arc found in the sundew 
family, among whose members are many 
clever devices for trapping small insects. 
Members of the sundew family include the 
sundew, the flycatcher, and the very re- 
markable VENUS* FLYTRAP. M. K. L. 

Planls, medicinal Since ancient times 
when man first gathered the seeds, 
stems, leaves, and roots of plants, he 
has tried to use them to cure illnesses. 
' man would boil, dry, or powder 

ine plants to make herb medicines. 



Sem» planli ut«d Is obtain mtditinei: 
lofl) caff**, cinchana, poppy 


In modem times, medical scientist 
have found that some of these plants 
proved useful, while others eithei 
needed much refining or were useless, 
or perhaps even harmful. 

One of the old plant medicines scientifi^ 
ally proved valuable is quinine. When tte 
Spanish explorers came to Peru in me 
teenth century, South Amencm Indies 
were using cinchona tree bark mtn ^ 
quinine to treat “swamp fever.” Quinine 
is still one of the best drags for 
Two long known beverage P'^"*** 
and tea. provide the useful drug «ffe^ 
(C»H,oN,00. Caffeine is extracted fr^ 
the beans of the coffee plant. Its pure white 
crystals are prescribed t>y 
stimulant to nerve activity. Often caffe 
mixed with aspirin and sedatives us 
colds because it offsets their depres g 
tion on heart and brain. ^ 

Crtam pl.nl, ot lh= 
family [Solanaceae) give man ^ 

cines- atropine and belladonna. 
slow the secretion of certain glan 
relax over-tense intestinal 
vd\l enlarge the eye pupils so that the doctor 
can examine one's eyes. U 

Paople of old China, as 
cultotcs, »,ed many hmb, 
useks,. But the ancient Chm”' " 
plants of the ephedra group 
the modem animal gland extract 
The plant they called ma jgLdrine 
equhetina) has the chemical 
which helps people who have ast^ 

The shinyleaved, tiny 
north woods has a medical us j, 

to its v.-»Iuc in flavoring. ^ intergree 


Plants, tropical 




Plants, succulent 

prescribed as a linimenl rub for sore muscles. 
A cheap grade ot liniment is now made {it»n 
camphor (tree) extract. 

Several medicines for heart diseases come 
from long known herbs. Digitalis purpurea, 
the common garden foxglove, was used by 
early peoples of Africa and the East Indies. 
Careful doses of digitalis extract speed up 
a weak, slow heart. By contrast, ^e drug 
aconite from leaves of monkshood will 
slow down the heart when it beats too fast, 
as during high fever. 

All parts of castor oil plants, grown as 
garden oddities, contain both the poison 
ricin and also (in the castor beans) the skin 
lubricant and laxative, castor oil. 

The two most widely grown narcotic- 
yielding plants are the Asian opium poppy 
and the ^uth American coca tree. The coca 
tree (Erythroxylon coca) is not to be con- 
fused with cacao trees (chocolate, cocoa) 
nor with cola trees (cola beverage). Poppy 
seed pods yield crude opium and morphine; 
coca leaves give cocaine. All narcotics are 
dangerously habit-forming but are valuable 
in small, brief doses for severe pain. 

Many other plants contain chemicals used 
in medicines. These include; juice of grapes, 
sugar cane, and beets (fermented to make 
medicinal alcohol); henbane and Jimsoo 
weed (drugs similar to belladonna); rurcara 
leaves (laxatives); tanbark oak (tannic acid 
for skin bums); and several mint family 
plants (menthol, pepperment, etc. for 
tonics). o. A. B. 

SEE Also: DRUGS, PHARMACOLOGY 

Plants, succulent There are two main 
types of succulent plants. One kind is 
able to store wafer, like the cactus and 
sedum plants. The other kind is able 
to get along without water for a very 
long time, like the agave and yucca 
plants. Succulent plants get their name 
from the Latin word succus, meaning 
juice. Succulent plants can live in 
places too dry for other plants. They 
have many ways of protecting them- 
selves from dry weather. 

Succulent plants that store water have 
very fleshy leaves and stems, where they 
store water for use in dry periods. Succu- 
lents nearly all grow in regions of irvtense 



Many d»«ari ptanH are eucculenti 


summer heat and dry weather. They ate 
usually grown in desert gardens of the 
Southwest, in rock gardens, in garden areas 
lacking moisture, and in desert terrariums. 
They ate more often grown for their inter- 
esting shapes than for their beauty. But 
some succulent plants have gorgeous flowers. 
The CENTURY PLANT fioweis are pnied be- 
cause they arc rare. Other unusual succu- 
lents are the stone plants, which look like 
living rocks. Lithrops are known as “win- 
dow plants,” because they have translucent 
leaves that he flat on the ground The leaves 
of haworthias are so close together that 
they form a solid column. 

Drought-resistant succulents have been 
known to survive for years without a single 
rainfall. M. R, L. 

SEE also: cactus, sedum, yucca 

Plants, tropical Plants that grew origi- 
nally in the regions near the equator 
are called tropical plants. They grow 
in deserts, on mountains, in jungles, 
grasslands, swamps, and forests. 
Tropical plants are common in the 
East and West Indies, Central and 
South America, Malaya, parts of Afri- 
ca and Australia, and India. Tropical 
cotwtriss have a wci season and a dry 
season. Because there is no winter 
season, tropical plants grow during 
the entire year and grow large, dense, 
and in great variety. Many tropical 
plants are evergreen; others shed their 
leaves during the dry season, but new 
growth starts immediately. 

EXPORT plant products 

Man depends on tropical plants ' i 
food products, medicines, clothing. 
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building materiah, Pmcapplci, bananai. 
dates, coffee, bamboo, cocoa, tea. augar, 
nuts, hemp, quinine, avocados, citrus fruits, 
cotton, coconuts, melons, beans, and hard- 
woods come from tropical plants. 

Some tropical plants such as dieffen- 
bachla, poinsettias, begonias, and cacti arc 
raised as house plants in cold climates. 
Palms, rhododendrons, orchids, and ferns 
are oHen found in greenhouses and con- 
servatories. 

TROPICAL PLANTS IN THE CARDEN 

Many common garden plants which orig- 
inated in the tropics have been adapted to 
temperate climates. Cleome. or spider 
PLANT, has claw-like pink and white clusters 
of flowers that give the plant a spidery ap- 
pearance. Bleeding-heart has red and white 
tubelike flowers that resemble small hearts. 
Clematis is a tropical vine that likes rich, 
moist soil and has many pink, purple, blue, 
white or yellow blossoms. Lantana shrubs 
are tropical plants with dense clusters of 
tiny flowers. The oleander has large clusters 
of red, pink, white, or purple flowers. The 
canna has bright, showy leaves and flowers. 
Water lilies and lotus plants have thick, 
fleshy stems, with air pockets that enable 
leaves and flowers to float. Most bloom 
during the day, but the Egyptian white lotus 
is an exotic night-blooming plant. Tbe beau- 
tiful blue Nympaea lotus was revered by 
ancient Egyptians. The Hindus consider die 
Indian lotus a sacred plant. The largest 
water lilies, Victoria Cruvanas, arc sti^y 
enough to support a small child. 


TROflCAL rOOD M.ANTS 
ntf ritny i/opicjl frvxf pfjntt 
erf ptrtiJta^-fe, rfifr.cult to trampoTt, 
cmtlj to matlet that they are seldom i 
nmiifc of l.*ic iropitfi. There foodt are cl 
rntriMined In itcHiei, poemt, and sorgt. ’ 
iroptfal %irvr.o tree it well known for 
ikliciDui fruit. f{i leathery leavet co » 
♦pfcadmp bfanchd male manpoei valua 
ai thjiitf trm ar nWJ at IrvU trrei. his: 
fruit It rich, s»cet and spicy utting. 1 
oval, large, ted-oraripe fruit li rich In »i 
mm A and C. flreeJf'uii. fjekfruil, a 
durian are tropical fruitt with rough spi 
cuter cotcfinjs. Hreadfruit resembles 
mutkmeJon. When cooled, it tJites son 
thing like a sweet potato. Jackfruit is 
giant fruit that is sometimes two feet lor 
ai7<d ifp (a pauffdt. it 
fruit with a characteristic strong ode 
Eapava m a juicy melon-lile fruit. This )t 
low (run grows dirreily oert of the tree mm 
The S(>urjc>p is an cvergtren tree bcarir 
oval-shaped, green fruit. The tart, juicy flff 
of the fruit is used in beverages and sherbet 
The sneeisop is a deciduous tree. Its com 
shaped, eight-inch-long fruit tastes like sw« 
custard. The passion Iruit grows on a via 
called passtflora. The passion flower o 
tropical America is purple and white am 
about three inches wide. The matklnp o 
the flower resemble the cross used in ihi 
Crucifixion. This gives the plant its name 
Natives of the tropics chew the Betel pal® 
fruit. Their teeth are stained by the red 
fruit, but it is considered an aid to diges- 
tion. Roots of the cassava are eaten as 
starchy vegetables or ground into flour. 
Tapioca comes from cassava. Yams are 
tubers from a vine. Sometimes these tubers 
weigh more than forty pounds, yams are 
prepared like potatoes. 

SOME ORNAMENTAL PLANTS 
A beautiful tropical flower is the bird of 
paradise. The tall thin stalk and orange 
and blue flower head resemble a bird’s neck 
and head. Stiff leaves, three to four feet 
long, are at the base of the plant. Bougain- 
villeas are vines belonging to the four-o- 
clock family. Their colorful modified leaves 
enclose small flowers. This adds to the size 
and beauty of the blossoms. Flowed are 
shades of purple, red, or gold, and bloo 
in long, waving sprays. The wooden rose 
tdne grows like a morning-glory. The drie 



seed pod$ it produces look like a rose carved 
from wood. These seed pods are used io 
dried flower arrangements. The climbing 
paihoi vine is raised for its beautifuf shiny 
leaves, that are sometimes two feet long. 
Air slots appear in the sides of the larger 
leaves, allowing wind to pass through the 
vine without damage. Ttus vine grows on 
palm trees for support. Its weight often lulls 
the tree. Frangipani or temple tree is a 
deciduous tree about thirty-five feet tall. The 
tree flowers before the leaves appear and 
continuously thereafter. Fragrant yellow, 
white, or red clusters of fiowers ate at the 
ends of the stiff, blunt branches. Frangipani 
flowers are used in making Hawaiian lets. 
In Ceylon and India these trees ate planted 
in temple gardens. The Alrican tulip tree or 
Spaihodea, is a fifty-foot, evetgreea tree 
Throughout the year red flowen, shaped 
like cups, bloom on the ends of the Ugh 
branches. The traveleFs-lree has leaves that 
resemble batuna tree leaves. They arc ar- 
ranged like parts of a ^ant fan, op to forty 
feet UU. Rain water collects at the base of 
the leaf stalks, and water can be obtained 
by cutting into these stalks. The EUCAtVf- 
tus Is sometimes called the stringy-bark at 
gum tree. These evergreen trees grow rapidly 


up to three hundred feet tall. Acaetas ace 
shrubs or trees. Their flowers are yellow or 
white and grow in fluffy clusters. The na- 
tional Sower of Australia is the worr/e, an 
acacia. 

OTHER UNUSUAL PLANTS 

Giant flowers are found among Rafflesia 
plants. The tubers of this plant weigh over 
one hundred pounds The plant is a para- 
site which attaches itself to ground vines. 
The flowers may be three feet wide and as 
tall as a man They give off an unpleasant 
odor to attract carrion flies, Krubi is a giant 
flower that grows up to eight feet tall and 
has a disagreeable odor Mangrove trees 
grow in salt water swamps and support 
themselves with prop roots. These roots 
grow down from the trunk and branches. 
Many of the wild fio and ebovy trees pro- 
duce fruit and flowers on their trunks and 
branches. 

The tree fern is a true fern which grows 
to 60 feet tall. It is similar to coal age ferns 
and thus is termed a “living fossil.” m. r. l. 
SEE ALSO: GEOLOGIC TIME TABLE 
Plasma see Blood 
Plasma membraoe see Cell 
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Plaster Plaster is a hard material that 
is coated on walls and ceilings inside 
buildings. Plaster comes as a powder 
of cementing chemicals and fine sand. 

Different plaster powders contain 
various amounts of unslaked lime, 
GYPSUM,- and Portland cement. Hair 
or fibers are also included in the pow- 
der mix in order to give strength to 
the finished plaster coat. 

When a plastering job is started the dry 
plaster powder and sand are mixed with wa- 
ter. The thick, creamy mixture is quickly 
applied to the laih or other plaster base. 
Plaster bases are the rough surfaces of walls 
and ceilings. They may be made of concrete 
blocks, hollow tile, brick, gypsum board or 
lath. Lath consists of strips of wood or steel 
basing air spaces between strips. The soft, 
fresh plaster works into such spaces and 
thus helps keep the dried plaster clinging to 
the surface. 

NSTien mixes of plaster arc used for out- 
door wall coatings, they are called siufco. 
For sfflOsMhi) nntshed, indoor surfaces, a 
second coat of fine, sandless lime plaster is 
put onto the first, or rough, undercoat. 

riastertx>ard is machine-made wall cover- 
ing. It consists of pain of sheets of heavy 
paper or fiberboard containing a sandwich- 
iile filling of gypsum plaster o a a 
sit Aiva ctsifsr 

Plasiff of Paris \k1ien gypsum is 
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Plastics Plastics are organic material 
made by man which can be shaped b] 
heat or pressure, or both. Plastics art 
used for brush handies and bristles, 
toys, transparent wrappings, fountain 
pens, insulators, costume jewelry, 
dishes, and many other items. Some 
day they may be used in place ot 
metals in the building of hoases, auto- 
mobiles, and airplanes. 

PJaslJCS arc either ihrrmoplastlc or iher- 
motftimg Celluloid, which wai diwovered 
about 1869 by John W. llystt. h thermo- 
pbiiic— It can be softened again 
by high temperature* and remolded. IiJk*- 
lire, diicovered by Leo H. naeleljnJ ab^ 
1907 K ihcrmovetling— once formed. It be- 
come* mvotuble and cannot 



Structure dnd uiet of one baiie ploitic chemKoi, 
butadiene with formula C,H^ 



Pelybufadienei, ar butadiene plaiiic pelymere: 
the molecwlee <an |eln together, or polymerixe, 
bi different weyi. Ihe ptoitie In the upper 
figure I« rubbery; the fewer one ii fibrout 

In thif example of polymeritatien (right), the 
original tneleeule ie ethylene, a ga>. The lineor 
chain it a polyethylene plastic 

heat and a catalyst The high polymers are 
of particular importance. High polymers in- 
clude textile fibers, rubber, protein, starch, 
wood, hormones, and, of course, plastics and 
resins. 

The most important polymers fall into two 
basic groups: long-chain and cross-tinkfd 
Two familiar chain polymers arc starch 
and CELLULOSE. The building blocks of these 
chains are units of sugar molecules, glucose. 
They differ only in the way the sugar hnls 
are joined. The effect is that man can digest 
starch but not cellulose. Cattle and goats can 
digest both. Thus, there is available food m 
potatoes, but not in the bark of a tree. By 
vulcanizing robber (reacting raw rubber 
with sulfur at high temperatures), one gets a 



Th* Ctlmoiran at th» Miiiawri Balenicel Garden 
hat a rpaf, or preltetiv* "skin," ef acrylic 
plettk 




cross-linked polymer, The cross links serve 
to strengthen the rubber. 

When ethylene, as a liquid, is heated un- 
der a very high pressure with small amounts 
of oxygen, many molecules combine lo form 
the product polyethylene. Polyethylene is of 
great commeicial importance. It is a lough 
solid which has valuable insulating proper- 
ties and IS little affected by most chemical 
reagents and solvents. It is used as a pro- 
tective coaling and for making containers. 

Similar molecules, called vinyls, poly- 
merize lo become useful as insulating ma- 
terials, garden hoses, and packaging as in 
the transparent trade product. Saran. 
PHENOLIC OR rORMALDEHTOE RESLS- 

Resins, organic substances from ' 


Plastics 
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THEKMOSmiNO (harden* 
Method of cbtoEnIng: I 

COMPOSITION 
Phenol-formafdehyd* 
(Eokelite, Texlelde) 
Uroo-ferraoldehyd* 


Metamlno-formatdehyde 

(Melmac) 


SOM! PLASTICS AND THEIR USES 


i» lofn fcy tplftling off water) 

SOME USES AND CHAKACTIKISTKS 
htiflt, otentll hendlee, hotlle tope. cmH boxer, 
plywood odhothre* 

nilen emoTI earei. bvttonr (olorKe hoe eitrowo 

(oirghno 


■r») 


1 , odhorhroe. 
bttghi(*lm) 


THEKMOPtASne (lefton whon hooted) 

Method of obtolnlno: Addttienol polymore (or In in«ttroiten on pog* ISIS) 


COMPOSITION 

Alkyd roilne 
Cotefn 

Colluforo rtltrafee, 

Corivlero ocotafee 
Ethyl collvloro 
Pofyityron* 

Mothorrylote 
Polyvinyl otetatei, 

Chloridoe 
Svpor-polyomldee 
(Nylon. OH.) 
TrVnhtorwdlHor^ 

•thylon* 

Polytthylen* 

Polpvlayndeno (hlorldo 

(Sorgn) 


SOME USES AND CNAKACTEKIST1CS 
proHetivo eoolloge (polnle. ote.) 
eortvoio {owolry, hotloni, odhortvoi 
pfactic rod*, wrapping*, {■!« 

•oto hordwor*. oeoldfngt. oirrfrtrot fnrvtoMoo 
toy*, box**, •ovotlle* (wotw rethloot) 

dental plate*, optitol lento*, red* ond tobei (hoi opilcol propertiee) 
ehower (ortalnt. drop**, garden hot* 


benr l n gi . gear*, brltitoi. foWIte 
taking. olorMed intvlotlon 

film. IneoInMoo. Irooror bogt 

thoolt. eoboe. molded prddarft (retirtt lelrenti) 


plants, are among (fie earliest s>7ithetic 
plastics. Their commerdit development was 
a realization of the efforts of the American 
chemist, Leo H. Baekeland, who studied the 
properties of these plastics around 1910. 
These resins were known as Bakthte. The 
terms “resin" and '"plastie” are often used 
interchangcablj . In more cartful use. resin 
refers to the pol)mcr and plastic to the prod- 
uct obtained from the rtsin by incorporating 
plasticizers, fillers and, if desired, dyes 
Continuous heating of a phenolic resin 
creates larger and larger chains The poly- 
merized product becomes finner and firmer 
W'ood pulp and ether Alien »nh color- 
ire matter are added (o this powder and 
further heated in molds to give the final 
product. Sofne of these resins are water 
joJchle. They a.'t miied with textiles, and 
• Tth further fceatmr. the poljmerizjiioa con- 
u^aes, Trsuhtr*; m water repellent fabrics 
s jch as the ps’pLfrz ruierult. 

A ro!>menz3iiC« reactice <Sjes isof ccb- 
ur-ue Actias-J. as the molecsdar 

we-gh: increases ifae decressei »o 

that there is a prtmux! L-rut to the ui: ci 
a peefvTeT meieetje. 


CLYPTALS 

Polymers prepared from giyctrol 
phthaJic acid are known as gtyptab. They 
have cross-linking which makes them useful 
m the synthetic enamels for finishes on auto- 
mobiles and household appliances. 


FOAMED PLASTICS 
These materials, which arc porous anJ 
of low density, are vaJoable for IniuLt^”- 
for cushioning, and for structural materia,! 
They can be made by dispening a g^s e^n* 
ly throughout a resin before it o set Wnen 
the resin is set, the gas expnds and « en- 
trapped in pores, or escapes leaving porrs. 
Two importa.ar foamed pasties are 
foam and urethane. 


ION EXCItASCE AESISS 
V.'hen ipeciil chemical r«-T* 
lached to phcnol forruldehyde res.ni, they 
are useful as water softeners. The re 
B&kh cause the water to ke “taro * 
Aarred for sod am io*s The rrsm «, 
re nt r ated fcy L'rat.meni wn.*i sodam 


Mf Alio- otr.AMtc cowrer-M, 
rtNTMETic ruri^s 







Platjhelminlhes 


MOUTH 



Plat}helminthes (platt-ee-hell-M!NN- 
theez) Platyhelminlhes are animals 
better known as flalworms. With their 
wide, thin bodies, they look like pieces 
of ribbon. Some of the ocean flat* 
worms are shaped like tree leaves. 
They have beautiful, striped bodies 
with rulTled edges. 

The smallest flatworm cannot be 
seen except under a microscope. Some 
live under stones on the damp forest 
floor. Others cling to plants and rocks 
in ponds and oceans. Most of the larg- 
est, like the fluke and tapeworm. live 
hidden in the bodies of animals where 
they cause disease. 

^to\cme^t from place to place ts 5lo»'. 
.Mou ftainorms propel themsebes by beat- 
ing row* of imy cj7/j. which cover their 
bodies. Many secrete a carpet of morui. 
over which they glide Muvcies help them to 
wriggle and sqdirm, and to change poviiion 
OHjiRjfig fiTod }% difficult for a * low -moving 
worn. Since food i* plentrfu! in the body 
cf other anunatv, many Salwomu have 
aJopiird a paravitk way of life. 

The free-living fiatwomt* are a boiy, ac- 
tive grt'op, found IB water and on Urd, 
.M.’vt of ifjcm are (arruiom wtiwh feed op- 
en liny They often *t?tk »!ow!y 

a dead amruJ cv fcgon a-i ovvtcr or 
bentide, •tj.h esitnee run away. While a 
few cw-'h.rv k.4»e ti«v twcnint *v*{fu. 
ciVrv tjvc a ».ajple djievtive cavuy, thjped 
tAr a wv-'S t%rre or rvee 

gvvLrt' S'v.-r Ccfr i» crj. one open-rr ta 

tc d grst-ve c^vify. e*sten »*5d n 

C'’-":.."’s’rd Llrvcg* L^e r<,-e.rh 
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TTie fresh-water planaria is perhaps the 
best known member of this group. The 
moiith is located on the bottom of the body 
at the end of a muscular pharynx. The ani- 
mal feeds by pushing the pharynx ot muscu- 
lar, tongue-like organ outside the body 
cavity. Food, taken directly into the pbaiynx, 
is crushed into smaller pieces. The pla.varia 
has a well-developed head with two clusters 
of eyes and two sensory areas on either side 
of the head. ?}anari3S have great povea d 
regeneration. Almost any medium-sized 
piece will grow’ into a complete worm. If 
the head is cut down the middle, the planaria 
wifi grow (wo new heads. 

Just as all animals must adapt to a new 
environment, the body of the parasitic flat- 
worm is modified, in order that it may live 
inside another animal. The adult attaches 
itself tenaciously to the body of its host by 
means of suckers or sharp hooks, Since the 
adult no longer needs to move in search of 
food, it loses iis outer covering of cilia, 
which is replaced by a thin protective cuticle. 
The Tapeworm which absorbs its food di- 
rectly through the body wall from its host, 
has neither a mouth nor a digestive system. 

A few of the parasites spend their li'es 
m the bod) of only one animal Some ftukfi 
are tvema) parasites, which live on the 
skin or gills of fish. Other one-host fluke* 
are internal parasites which enter the host 
through openings like the mouth, anus, or 
excretory pore. Many are found living in- 
side fish, amphibians, and aquatic reptiles. 

Most parasitic flatworms have a compli- 
cated life history. In order to develop fr^ 
egg fo larva, and Finatly to adult form, t,-ey 
need to find two or more hosts in whix 
bodie* they may pass through various itjges 
This i* called aliemaiion of hour. 

Aduhs of both the fluke eoJ tapewerm 
usuany develop in t.he bod.es of 
such as rrun, fish, tow, or nurose. The • 
tsRVA which pastes t-hrough four 
suge*. genera/fy tJevelops in the t^’dy d > 
jman invertebrate ammal. like the s"^ 
or copepod The Chmeve livti fi« e*. 
eiample, pastes thfivugh f-sj.' ur»<l v'a|-^ 
in tJ* tody a rar.-:c!ar tpev icv ^ ■ 

The lam »*!>« to the Ktiy of a t-s a 
£.-aJ!v r-rcfs » h-amj-i hot 
« ra'-en bs cta.-s 7h^ 

Krf. .... , 

the Ice# cfcve-T* 
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Plover Plovers are a family of birds. 
There are many different species, or 
kinds, of plovers. All of the plovers 
are shore-birds. They live near water 
and are generally wading birds. 

Plovers usually have short bodies aod 
short, thick necks. Their legs are rather long 
so they can wade in shallow water. Most 
types of plovers have three toes. 

Plovers make their nests on the ground. 
Almost always the females lay four spotted 
eggs that look like pebbles. 

Plovers migrate great distanees. Some 
plovers spend the summer on the Arctic 
shores and fly to the Hawaiian islands or 
Central or South America during the cold 
winter weather. The lap^'ing is a beautiful 
European plover. c. L. k. 

Plum A plum tree has smooth* 
skinned, juicy, lart fruit. The plum is 
often dried to make prunes. In the 
United States, plums for prunes arc 
grown in the Pacific states, where dry- 
ing conditions arc most favorable. 

Plums are shrubs, or small trees, 
with while flowers, and large, smooth, 
clustered fruits. IVhen dried for 
prunes they must be fully ripe. 

plum trees are usually bought as one- 
jear-old trees and art planted in the fall, or 
early spring, in the colder climates. Plums 
need heasy. well-drained soil. The )Ounf 

FIttm tr*« with rlp« frvll 


1338 Plumole 

trees must be pruned to shape and to de- 
velop better quality fruit. 

The European plum is the most important 
type in the United States. The Japanese 
plum includes most of the varieties produced 
on the west coast for the fresh fruit market. 
Native American varieties are quite desira- 
ble in their own areas and are good in home 
orchards. M. r. i. 
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Plumeria (ploom-AIR-ee-uh) The 
plumeria is also called the frangipani 
or temple tree. It is a small tree or 
shrub that grows only in tropical 
areas. It is well known for its beautiful 
and fragrant flowers. The large waxy 
flowers are funnel-shaped and can be 
white, pink, red, or purple. This flow- 
er is frequently used in making Hawai- 
ian wreaths or lets. It is also used in 
making perfume. 

Plumeria belongs to the dogbane family, 
and so is related to the oleander and peri- 
winkle. The most common plant is thf 
Plumeria rubra, which attains the height ol 
fifteen feet. The fruit of the plumeria con- 
sists of leathery pods. Uaves are oblong, 
-about four inches wide, and can be twelve 
to suteen inches long. 

Plumule The plumule is the terminal 
bud at the end of the hypocotyl («P' 
bryonic stem) above the cotyledons in 
the seed of a plant. It is a shoot having 
twr> distinct (eaves. 
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Pluto Pluto is the ninth planet away 
from the sun. It was discovered in 
1930. No planets beyond Pluto are 
known to exist. Pluto is thought to be 
one of the smallest planets. It is prob- 
ably very dense. It does not seem to 
have a thick atmosphere as the gas 
giants do. Its path is not on the same 
level as the other planets. The orbit 
of Pluto is a long and drawn out 
ellipse (oval). The sun is not exactly 
at the center o! Pluto’s orbit. 

Pluto does not seem to be very much 
like any of the other planets. The four 
inner planets are called terrestrial or “earth, 
like” planets. The next four are the gas 
giants. Because It Is small and dense, Pluto 
is put in the group of terrestrial planets. 

After Uranus and Neptune were discov* 
ered, astronomers thought that they had 
solved the mystery of the changes in 
Uranus' motion They found, though, that 
Uranus was still not moving according (o 
predictions. They wondered if perhaps there 
might be still another planet beyond Nep- 
tune. Early in the I900's, an American 
astronomer Percival Lowell worked out by 
mathematics some approximate figures for 
“Planet X.” Lowell's description of the 
planet that no one had ever seen turned out 
to be remarkably close to what was later 
discovered to be true. Although Pcrcival 
Lowell looked for Planet X for several 
years, he never found it. He died in 1916. 
Other astronomers took on the search. In 
1930 Clyde W. Tombaugh found the mys- 
tery planet. He used Lowell's figures and 
took pictures of the area of the sky that 
supposedly wtiuld show the planet. Picniies 
taken on dillerent nights showed an object 
that looked like a faint star. Bui ibis “star** 
was in a different position on different 
nights. It was moving. It was the new plancL 
Even through very powerful trlcKcfics. 


Pluto only shows itself as a tiny point of 
light It is difficult for astronomers to get 
much accurate information about this tiny 
speck of light What is more, astronomers 
arc not at all sure that Pluto is even what it 
seems to be. The point of light that they 
arc studying could be only a small reflecting 
patch on the surface of a much larger planet 

There is very little reliable information 
about Pluto. It seems to be a planet that is 
smaller than Earth Its diameter is esti- 
mated to be about 3600 miles, but it could 
be as small as the moon or it could be 
about the size of Mercury Because it in- 
fluences the motion of other planets, astron- 
omers think that Pluto must be very dense. 
Its average distance from the sun is over 
3'/i billion miles, Its temperature is prob- 
ably nearly 400 degrees below zero Fahren- 
heit. From Pluto the sun would look like 
a very faint star 

It lakes Pluto about 24S years to make a 
trip around the sun. Pluto's orbit is not 
circular; it is elliptical. The sun is not at 
the focus of the ellipse When Pluto is at its 
closest point to the sun, Pluto is actually 
inside of Neptune’s orbit. Then Pluto is 
nearer to Earth and the sun than Neptune 
is. From 1968 to 2009 Pluto will be neater 
to Earth than Neptune. Then astronomers 
will be able to get a closer look, and they 
may find out more about Pluto. 

AM of the other planets revolve around 
the sun in about the same plane or level. 
Some of the other orbits are slightly tilted, 
but Pluto's otbil is vncUncd at a sharp angle 
of 17 degrees. This means that sometimes 
Pluto is high above the other planets in 
their journey around the sun and sometimes 
Pluto is rather far below the others. 

Because h is difficult to see Pluto's disk, 
astronomers find it difficult to determine 
Pluto's period of rotation. U is thought that 
Pluto rotates in about 614 days. Astron- 
omers have not been able to discover any 
sateMiies of Pluto. 

Some theories have suggested that Pluto 


1339 



F/otaiutnn 


Pneumatics 




is not a planet at all. It could be a burned- 
out star that used to make the sun a double 
star. Or Pluto could haw been a moon 
that used to Te%-oht around one o! the large 
planets but »-cnt astray and was trapped in 
an orbit around the sun by the sun's grav- 
ity. The difference between Pluto and the 
other planets lead some astronomers to sup- 
pose that Pluto’s ongin »as different fnwn 
the origin of the other planets. c. L. ic. 
srr also; Krm-’NE, uaASfs, solar srs- 
irM 

riufonlum (pIooTOH-nec-um) Plu- 
tonium is the 94th element. It was 
discovered in 1940 by CLESS sea- 
noRO. In its pure form it is a silvcty- 
whilc metal and has chemical proper- 
ties like those of TUNGSTEN. 

Plutonium is found in the uranium 
ore MTaiiil.lsOE in extremely small 
amounts. Man-made plutonium s»ai 
first produced, ho^rs'er, b>' bombard- 


(Pu^W) as it uses up another nuclear fuel 
(U***) is called a brttder reactor. The plu- 
tonium produced can be separated from 
uranium by chemical methods. But the 
separation of the rare U*** from the abun- 
dant IP** is more difficult because these 
materials are chemically identical. 

As with other metals, salts of plutonium 
are known and have been produced in the 
laboratory. Among these compounds are the 
oiidcs. halides (chlorides, bromides and 
iodides), and carbides. Kl- >■ 

set also: ATO't, BOMBS. ELLMENTS, Nl'- 
CttAB SCIENCE, RSPIOICTIVE ELt'tENTS 
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Poinsettia (poyn-SETT-ee-uh) In the 
northern parts of the United States, 
the pKDinsettia is a Christmas-time 
plant. It is grown in greenhouses and 
used as decorations in homes and 
churches. In the southern states poin- 
settias grow in gardens. Originally, 
the poinsettia came from Central 
America and Mexico and was brought 
to the United States by Dr. Poinsett 
of Charleston, South Carolina, for 
whom it was named. 

PoMisetfias grow tfom two to feet 
high and have clusters of tiny >eUow flowers 
surrounded by a brilliant red rosette of 
bracts. Recently, white and pale pink poin- 
scttias have been develops. The green 
feavcs grow rather sparsely on slender, 
smooth, sometimes crooked stems. Growing 
oufdoon, or Inside in a pot. the poinsettia 
likes shade and moisture. J. K, K. 

Poison Any substance which, when 
taken into the body, alTccls health or 
causes death is a poison. Poisons arc 
very common. Etcry household con- 
tains poisonous items such as am- 
monia, medicines, and kerosene. 
Chemical warfare utilizes poisonous 
gases. Many classical stories and 
dramas refer to one or another poison. 

Poboes are cUu»£ed accordsig to the 
bodJ) part aSretrd. Mo*.: potsons, if used 
is proper quast-iies Of fesr the origi.sal p«r- 
p.>r, are cf great help to tsaaiaid. 

A U-te groep cf poK«v are caCed «t># 


poisons because of the effect on the nervous 
s)%{ein of the body. Among nerve poisons 
are strychnine, chloroform, alcohol, and 
belladonna. These poisons cause delirium, 
convulsions, and stupors. 

Irritant poisons are caustic poisons caused 
by iun'dj, alkalies, and mercuric and phos- 
phorus compounds. The irritant poison 
taken into the body bums the throat, the 
passage to the stomach, and the intestine. 

Poison gases are used in wartime or arc 
sometimes released in an industrial accident. 
These gases can stop the action of the heart 
or eliminate the oxygen supply to the body. 

Numerous poisons arc found armmd the 
house. Many household cleaners such as 
ammonia, lye, turpentine, and kerosene, if 
taken by mouth, are poisonous. Extremely 
dangerous are the very common insecti- 
cides If food is neither prepared nor re- 
frigerated properly, food poisoning may 
occur. Medicines are often tskea in too 
large dosages or by mistake. Most medi- 
cines, if Boj taken as directed, will cause 
serious illness or death. The type of deadly 
mushroom called the death cup may I* 
eaten by unsuspecting people. Mwt poi- 
sons have a known antidote which, if given 
promptly, will offset the effects of the 
poison. 

The American Red Cross, ihe Natioflil 
Safety Ckiuncil, Scout organizations, as »cD 
as many other medical and civic organiza- 
tions, sustain a continuous campaign to pre- 
vent accidental poisoning. 

Fundamentally important ro remember ii 
Ihe prevention of accidental poisoning. Sev- 
eral safety' rules are: fJ> keep all house- 
hold cleaners, insecticides, and inedicin« 
out of the reach of small children: (2) 
sonous medicine and drugs, labeled with * 
skull and crossbones, should be locked up, 

(3) older children should be trained »» »o 
the dangers of poisons; (4) all nnnecesuO 
ftjfsonoBi items should be thrown away. 

(5) the family should know the Enf-as 
treatment for poisons. ' 

set J*tso; AVTIDOTE. AasE-ic. airvffcat 
WABtAaf. HIST AltJ 

UNivi*sat AsenooTf 
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Polar ca<fcflfc< Tlic healing and cool- 
ing of the earth's surface, plus the 
Totaling njovcnicnt of the earth upon 
its axis, causes massive movements of 
air. Scientists have obsened and re- 
corded information about the air 
movements, and classified them into 
what is called the planetary wind 
system. The polar easterlies are part 
of that system of winds which arc 
ciiaractcristic of the polar regions 
near the Nonh and South poles. 

Weather in the midd/e fatitudej, where 
most people live, Is greatly affected by the 
polar winds. Their extreme force and cold 
cause many hardships for men attempting 
to explore the polar regions. When (be 
pressure is sufficient, great air waves break 
out of the polar zones and reach far into 
the middle laUtudes. As they travel toward 
the equator, they are deflected to the west 
in the Nortbern Hemisphere. At some point 
they interact with the prevailing westerlies 
on their way east. This impact Is sufficient 
to cause cyclonic storms. When large bodies 
oi polar air are caught in the westerlies and 
carried eastward, they become traveling 
anticyclones, or highs. E. M. N. 

SEE also; weather, westerlies 



he is facing true north. Polaru is 
sometimes called the North Star. 

rolarU is not one of the brightest stars 
in the sky. It can be found easily, however, 
with the help of the “pointer stars." The 
pointers are two stars in the Big Dipper 
that point to Polaris. They arc the t«o stars 
that form the side of the dipper which is 
farthest from the handle. A line throu^ 
these two stars leads to Polaris. Polaris is 
the fait star in the handle of theXitde Difv 
per. The dippers are parts of the constella- 
tion Ursa Major and Vrsa Minor. 

Polaris cannot be seen at all in the 
Southern Hemisphere. In the Northern 
Hemisphere it 1$ visible the >‘car round. 
Polaris is not exactly above the North Pole. 

If it were, it would not seem to move at all. 
As the earth rotates, howesrr, Polsiis traw 
a very small circle around the celestij 
North Pole. Tbe constellations near Polaris 
are called cvcutnptdar cooste'Qaijons. They 
seem to move in a circle around Polaris. 

Besides helping to find directions, Polaris 
can tell a person in the Northern Hemis- 
phere what latitude be is in. The degrw of 
the angle from the horizon to Polaris is 
about the same degree of latitude that the 
observer is from the equator. At the equator 
Ibis angle is zero for Polaris is on the hori- 
zon- At the North Pole, the angle is 90 de- 


Polar regions see Antarctica, Arctica, 
Earth 


Polaris (poh-LAIR-iss) Polaris is the 
star that is always almost directly 
above Die North Pole. It is aUo called 
p„i- star. For many years sailors 
/..olnrers in the Northern Herm- 


grees. Polaris is directly overhead. 

I^aris has not always been the pole star. 
Many years ago, Thuban was the star used 
to /tnd the north direction. The earth’s axis 
changes its direction very slowly. It is mov- 
ing away from Polaris now. In about 12,000 
years Vega, a vciy bright star, will be the 
north star. c. L. K. 

SEC also: big and trirtE dippers, co.v- 
STELLATIO.N, URSA AIAJOR AND MI.NOR 

Polaris see Missile, Submarine 
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plants, is called pollination. Without 
pollination, there would be no new 
seed for a new plant. 

There are tno basic types of pollination. 
They are called sell-pollination ajid cross- 
pollinaiion. Self-pollination is the transfer 
of pollen from the stamen to the pistil in 
the same flower or to the pistil of another 
flower on the same plant. If pollen from the 
stamen of one plant is transferred to the 
pistil of another plant, It is cross-pollination. 

When pollen is transferred from one plant 
to another in cross-pollination, an outside 
agent or help is needed. The chief agents of 
pollination are insects, other animals, wind, 
and water. 

BEES are the chief insect pollinators. 
Moths, butterflies, and certain kinds of flies 
also visit flowers regularly and in so doing 
bring about cross-pollination. 

Insects visit the flowers to obtain sweet 
nectar, which is secreted deep in the flower 
from special glands at the base of the petals. 
The plump, hairy body of the bee is ideal 
for this process. When the bee tries to reach 
the nectar glands, located at the base of (he 
flower, it must rub its hairy body against 
the male anthers of the stamen. These are 
m most cases located near the entrance of 
the flower. Then as the insect visits the next 
flower, some of the pollen is rubbed against 
the sticky stigma of the female pistil. At 
the same time a new supply of pollen is 
brushed off from the stamen onto the bee. 

Flowers have brightly-colored petals and 
sweet odors which attract insects. Nectar 
guides in some flowers may be bnghtly 
colored strips located on the petals. Also 
flowers arranged in showy clusters make 
them more noticeable to traveling insects 
passing by. 

There is one type of bird that assists in 
pollination. The little hummingbird feeds 
on the nectar of certain types of flowers. It 
has a long bill and a long tongue to reach 


Iiotv DOES THE POLLEN GET TO 
THE EGG TO FERTILIZE IT? 



1 hfake a Ihin sugar solution. This wiU 
serve as a medium in which the pol- 
len grains can grow. 

2 Locale a freshly-opened flower. Place 

t Ifae solution in a shallow dish and 
[ shake Ihe stamens (the stalk usually 

with yellow knobs) over the solution. 
: ' Cover the dish and permit it to stand 

• for an hour. 

i 3 Using a hand lens observe the long 
[ , extension which has sprouted from 

! each grain. This is ihe pollen tube 
I which grows down the pistil until its 
I • nucleus joins the nucleus of the egg. 


down into the nectar glands while it hovers 
with Its delicate wings overhead. 

Flowers of wind-poUinaied plants are 
much less striking in beauty than those pol- 
linated by insects. They are usually in dense 
clusters at the ends of branches. Petals are 
lacking, and (be flowers seldom have any 
nectar. The stamens are long and produce 
a large amount of pollen light in weight. The 
pistils are also long and the stigma large 
and often sticky, sO that they are able to 
catch wind-blown pollen grains. Pines, cot- 
tonwoods, willows, walnuts, corn, oats, and 
other wind-pollinated plants 511 Ihe air with 
pollen when their stamens are ripe Some 
people are allergic to the pollen v. v. n. 
SEE ALSO: FLOWERS 

Pollution see Purification | 

Tha fleweri allraci 

bew, (bvtow) vth» tptcotl 
len by tarrying il between 
stiff hoire on Iheir legs (right] 
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Polonium (puh-LOH-nee-ura) Polo- 
nium is a chemical element. It is 
radioactive, like uranium and radium. 
The symbol for polonium is Po. Its 
atomic number is 84. Its atomic 
weight is 210. 

Polonium was discovered by Madame 
Curie in 1898. She named it after her native 
land, Poland. Madame Curie discovered 
polonium in some samples ol uranium she 
had obtained from pitchblende. 

Polonium is mainly used to produce neu- 
tron sources. It is also used in spark plugs 
and in devices to eliminate static. 

Polonium is not found in a natural, simple 
state. It is found in all uranium minerals, 
and can be obtained by separating it liom 
uranium residues. It can be produced by 
bombarding bismuth with neutrons, c. L. K. 
SEE AtSO: ELEMENTS 

Polycotyledon (pohI-ih<ot-uh-LEE- 
dun) Cotyledons are seed leaves. The 
food supply of .the seed is usually in 
the form of one, two, or many coty- 
ledons. The term polycotyledons re- 
fers to seeds that have more than 
two seed leaves. Pines, spruces, 
hemlocks, and other cone-bearing 
trees are polycotyledons. v, v. n. 

SEE also; COTYLEDON, OVMNOSPERMS 

Polygon see Geometry 
Polymer Molecules of the same kind 
can be chemically joined together to 
form a single larger molecule. The 
new, heavier molecule is made up of 
the same elements in the same pro- 
portions. Its molecular weight is a 
multiple of the original molecule. This 
new molecule is called a “polymer.” 

see: CHEMIST*Y, ELASTICS 

Polymorphism Polymorphism is the 
occurrence of a pbnt or animal in 
different forms or colors. A chemical 
substance like sulfur is polymorphous 
when it c.xists in several crystalline 
forms. 


polyps Polyps are coelenterates of the 
class Anthozoa. They are also the 
attached forms of some coelenterates 
which have two forms. They are 
cylindrical, attached at one eni and 
have a mouth at the other end. 
see: coelenterata 



Eomrgranstc 


Pomegranate The pomegranate tree 
ha-f been known to man for thousands 
of yeare. It is a tree or tall shrub that 
grows only in tropical or semitropical 
lands. In the United States it grows 
best in southern areas. 

Small clusten of rtddisb-orange flowers 
bloom in the spring and are foIIowTd by a 
reddish or deep yellow fruit called pome- 
granate. This fruit is the sue of a large 
oraogc- The outside covering, or nnd, of 
the pomegranate is hard, but inside 
tionfd fruit are many seeds surrotmdeo ry 

juicy pulp- 


Pomes Pomes arc a type of fruit. They 
ire often good to cat and provide one 
;vitb vitamins and minerals needed 
or good nutrition. The apple, pear, 
luince and hawthome are pomes. 

nw fleshy part which surrounds a 
s the part of pomes that is eatcTL Tbe^n 
f , wnpound of several carpels ^ 
The carpel « the 

,hcre seeds develop. These ^ 

ave many The seeds of p<^^ 
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Poppy 



Pompano 



Lombardy peplart 

hovo □ tall graceful 
chape 



Pompano Pompano is the name given 
to a group of fish found mainly along 
the Atlantic coastline and in the West 
Indies. They include the common 
pompano, sometimes called the butter- 
fish, the round pompano and a larger 
variety, the jack pompano. The but- 
terfish is popular as a food fish. 

Pond lily see Water lily 
Pons see Brain, Nervous system 
Pontoon bridge see Bridges 
Popcorn Unlike other corn, popcorn 
kernels have an almost moistutc-tigbt 
coating. When the kernel is heated 
the steam from the germ inside ex- 
pands and explodes the starch into 
fluffy white bits. If regular corn is 
heated, the steam leaks out slowly at 
the base and along the soft channel 
of the kernel. 

Poplar (PAHP-lcr) Poplars are fast 
growing but short-lived trees. They 
form great forests in low lands and 
on the slopes of mountains. They have 
broad, heart-shaped, leathery leaves 
that are pale green above and silvery 
beneath. The leaves are on long stems. 
Their flowers are long, and a tiny 
seed is attached to a cotton-like ma- 
terial by which it is carried through 
the air. 


cases and paper pulp. Poplars love the sun. 
They are often planted as windbreaks or 
between farms to mark boundaries. 

The cottonwood grows on the western 
plains where few other trees can grow. The 
ospen. with a smooth, gray bark, and leaves 
that ripple in the wind, is the prettiest tree 
of the poplars The balm of Cilead secretes 
a wax that the Indians used for sealing up 
the seams of their birch-bark canoes The 
Lombardy poplar has upward pointing 
branches and a long, sanow shape, M. x. L. 
SEE also: deciduous 
Poppy The poppy family contains 
about 200 kinds of flowers in shades 
of red, orange, and white. Poppy seeds 
are used to flavor rolls and bread, and 
are sold as bird food. 

The white poppy raised in the Orient 
produces latex, a milky juice found in the 
unripe fruit, opium, a dangerous drug, 
comes from this juice. Morphine and 
codeine, pain-relieving drugs, are also re- 
fined from it. 

The red poppy grows wild throughout 
Europe. Oriental poppies, native to Medi- 
terranean regions, grow to four feet in 
heillbt. Ttm Cafifnmia poppy was iound in 
1815 growing in masses where the city of 
San Francisco now stands. It is the state 
flower of California. p. c. B. 

SEE also: plants, medicinal 
CaliFernio peppix 


Poppy seed 
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Poppy seed Poppy seeds are tiny, 
deep blue or black seeds used in cook- 
ing. Hundreds of tiny seeds are found 
in each seed pod of the poppy. 

Although used by the Egyptians before 
1500, it was the Dutch people who de- 
veloped one species of the poppy plant 
which gives the walnut-flavored seed used 
today. The seeds do not contain narcotics. 

Poppy seeds arc used in baking and 
flavoring vegetable dishes, salads, and 
sauces. A gray poppy seed called maw is 
found in commercial birdseed mixtures. 

J. K. K. 

Porcelain (PORS-uh-luhn) Porcelain 
is the finest and most expensive type 
of pottery. It is usually white and 
translucent, meaning that light will 
shine through it. 

Porcelain is made of a mixture of kaolin 
and feldspar. These materials are finely- 
ground and washed and then mixed into a 
clay. The clay is then worked and kneaded. 
When the clay reaches the proper coiisis- 
tcncy, it is shaped into the desired piece 
either on a potter's wheel or in a mold. If 
the piece is to have a handle and spout, 
these are separately molded and atiaclwd 
to the piece with the clay. Then it is set aside 
to dry, after which it is baked in a kiln or 
oven at a comparatively low temperature. 
The baked piece is known as a biscuit. The 
biscuit is then dipped in glaze and again 
fired at a very high temperature. 

The secret of making porcelain was dis- 
covered in China. The earliest pieces date 
to about 900 a.d. Porcelain was introduced 
to Europe in the I5lh century. Various 
Europeans tried unsuccessfully to duplicate 
this highly-prized chinaware. It wasn’t until 
1709 that Boettger, a chemist to the Elector 
of Saxony, succeeded in discovering the 
materials that compose porcelain, w. J. I. 
Porcupine (PAWR-kyuh-pyne) The 
porcupine is a stout, slow-moving 
forest animal. Its name means "spiny 
pig." Its back, sides, and tail are cov- 
ert with long hair mixed with strong 
barbed quilts. These quills, or spines, 
are really long thin hairs which ha\-e 
grown together. They usually lie 




North Amoricen per«uplns (above) and prehen- 
(ile-ieifed South American (below) 

smoothly over the porcupine’s body; 
however, when it becomes excited 
they stand out straight and stiff. 

The barbed quills, which arc controlled 
by muscles in the skin, are loosely at- 
tached to the porcupine and easily catch on 
anything which touches them. Porcupines 
cannot throw their quills as is commonly 
believed. The porcupine often slaps at its 
enemy with its powerful tall, causing many 
of the long quills to become imbedded in tne 
enemy’s skin. Once imbedded, they are very 
difficult and painful to remove because oi 
their barbs. Some enemies of the porcupine, 
such as the fox, lynx, coyote, and mountain 
lion, attempt to turn J' 

on its back; however, this is 
because the porcupine Is able to roll itself 
up into a compact spiny ball. 

Porcupines are gnawing 
ing mainly on the leaves, buds. d®' 

tris and the roots 

plants. They are especially Vj ' 

Tte, are clmibto and M”'™? 

drab IrtC! in their learch lor 

Poraipinc. have one to three hah' 

\-car in early summer. They arc u > 
S; raderi iedpe, in a ejev^h 

cave. The babie. are iaree and «eil-^e 
oped at binh. having tar, ipnei, and teem. 
They can live alone in just one wet . 
"Sere are .everai .peeie. of porenr.^ 
Tbe Canadian poieurm' 
haired or Cotopean 
Canadian pnenpine 
Nord. A«er«. T- V 
Ions:. »ei«hmg op “ ‘ P ^ 

European speeves ii i.maner. 
sif Aisfj; loosvTi* 

Perr s« Slin. Sweat lland 
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Poiitera (poh-RIFF-cr-uh) Most peo- 
ple use a doth for scrubbing cars or 
for washing windows. But some peo- 
ple use an animal, belter known as a 
sponge. Although there are many dif- 
ferent kinds of sponges, all sponges 
are covered with thousands of tiny 
holes or pores. The name porijero 
means "pore-bearer." 

People who have used the bath sponge 
know that it is li£ht in weight. It also re- 
mains tough, even w-ben it is wet. The bath 
sponge has a soft, elastic skeleton of scon- 
gin. All sponges are held up by stilT, outside 
skeletons. However, most sponges have a 
scratchy skeleton of sharp chalk or glass 
needles. 

All sponges live in water. Most of them 
live in the ocean. Many of those in the 
warm, shallow oceans have beautiful colors 
—pinks, scarlets, and greens. Sponges which 
live either in ftesh water or many thousand 
feet under the ocean are usually colored 
brown or gray. 

The members of this phylum used to be 
called "plants” or “plant-animab.” Adult 
sponges do not move from place to place. 
Like plants, they attach themseUes to solid 
surfaces, such as rocks, ground, wharfs, and 
even the backs of crabs. While many are 
shaped like branching plants, others look 
like vases, tubes or cups. Since most 
sponges live in colonies, they spread out 
over large areas like thick, fist cushions of 

A sponge is like a small, filtering plant. 
Water enters continually through mtero- 
scopic pores on the sides of the body. In- 
side the sponge, it passes into a large, hol- 
low cavity or through an elaborate system 
of canals. As oaygen and small organisms 
are removed, wastes and carbon dioxide are 
passed into the water. From one or more 
large holes at the top of the body, water 
leaves in a steady }ct strtain. 

A sponge may also be thought of as » 
small community of cells, working together 
in groups Each group is specialired foe 


^ THINGS TO 00 


OBSERVING LIVE STONGES 



Take a hike to a nearby pond or 
stream (o look for live sponges. It is 

• a little difllcull to find (he grayish 

* mass, usually no laiger than a molh 

; ball clinging to sticks or stones in the 

’ water. Pick up the object they are 

' attached to and place it in a jar of 

the pond water. Transfer them to an 
aqnarium or larger coutainer filled 
I with the water in which they were 

I originally living. Observe for a (ew 

I days and then return the sponges to 

I their natural habitat. They will not 

I live long in captivity. 

carrying out a particular duty. The flat ouler. 
cells, which fit closely together like floor 
tiles, ate the protective cells. Collar cells line 
the internal cavity. At the free end, this 
unusual cell has a long whip-like flagellum, 
protruding from a delicate collar of proto- 
plasm. As the flagella best, they drive water 
through the inner channels and pull food 
particles into the cottar. 

Oetwren the inner and outer cells, there 
IS a jelly-like, non-living substance. Em- 
bedded m this are the mesrncliyme cells, 
which move like the amebs. Some of them 
receive the panly-digesied food from the 
cottar cells, digest vt further, and iranspon 
It throughout the body. They probably also 
pass waste matenals to the surface. Spe- 
ciatoed mesenchyme cells, shaped like hol- 
low nngs. are called pore cells. These form 
the openings of pores which lead to the in- 
ternal cavity. 

Perhaps the most important duty of the 
mesenchyme cells is to secrete the skeleton 
which supports this great mass of cells. 
Sponges arc classified according to the shape 
and compovitioa of the needles and £ben 
of the skeleton. Cha'l, «m tsScatrous, 
sponges have needles, or spicuUs. of cct- 
aum cerbonsse. Slrscc the needles are ewa- 
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monly shaped like a “T" or a "Y", they 
interlock and overlap. Most chalk sponges 
are small marine animals s^ilh drab color. 
Found in the deepest ocean water, the true 
glass sponges have beautiful six-rajed spic- 
ules of silica. 

Four-6fihs of all sponges belong to the 
class of horn sp>onges. Included are all glass 
spwnges without six-rayed spicules, as well as 
sponges with homy, elastic skeletons, made 

a protein secretion, called spongin. A few 
members have skeletons of both silica and 
spongin. Apart from tlie bath sponge, the 
homy sponges have little commercial value 
since the skeleton collects (oreicn matter, 
such as bits of rock. 

Any portion of the sponge is able to pro- 
duce an entire new atumal. Some sponges 
reproduce asexually by budding and branch- 
ing. However, all sponges are able to re- 
produce sexually. Eggs and sperms may be 
produced within the same individual, or 
within separate individuals. Since the free- 
swimming larva moves about before it set- 
tles down to become an adult, sponges arc 
distributed over a wide area. E. p. u 

SEE also: ameba; animals, classifica- 
tion of; silicon 

Porosity Porosity is the characteristic 
of being poroits, or filled with tiny 
holes through which water, air, or the 
like pass. Sponges and sandstone arc 
porous. Viruses can pass through 
pores in porcelain filters. 
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Porpoise (PAWR-puss) Porpoises are 
small, playful whales, found along the 
coasts of North and South America, 
Europe, and Africa. These warm* 
blooded mammals are closely related 
to dolphins and are often confused 
with them. Howwer, porpoises are 
smaller than dolphins and they do 
not have bcaklikc snouts. Porpoises 
live in the shallow water of ocean 
bays and the mouths of rivers, while 


dolphins live out in the deeper waters. 

Porpoises swim near the surface 
water, traveling io large schools or herds. 
Sometimes these schools Include several 
hundred porpoises. They are air-breat^ 
animals. Warm air b exhaled through a 
single breathing hole (Wow-Ao/e) 
porpoise’s head. This warm air vjaponres 
into a hissing jet of steam when it ts ex- 
pelled into the colder ouuide air. 

The common porpobe b about six fw 
long, weighing from 100 to 120 pounds, 
smooth whalclike body is black above ana 
while below. It has a triangular dorsal Bn m 
the middle of its back. Thb ponxjise Jjas 
twenty-five pairs of short, sharp t«th 
each jaw. It eats salmon, mackerel, hrrmg. 
cuttlefish, and crustaceans. Schoob of the« 
porpoises often travel great dbtanas 
their search for food. Baby porpoises, 
three feet long, are bom in the J’ 

Uke other mammab. are nursed by tneir 
■oodicn. *■ 

SEE also: cetacea, MASf.VIALIA, WHALE 

Portuguese man-of-war see Man-of- 
War, Portuguese 

Porlulaca (pohr-tchuh-LACK-ub) 

Portulaca is a small herb or flower 
that deserves respect. A native o 
Brazil, this little flower grows wwre 
nothing else will. It thrives m ho • 
dry, almost impossible places. Port 
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I’otnsli 

l*oJasli Potash is a name often used 
for a chcnjical known as potauhtm 
carbomte. Tliis chemical was orig- 
inally obtained from wixxl ashes and 
thereby received its name. Potash is 
used in the manufacture of soaps and 
glass. 

Potassium catbon.itc li %cf) loluble in 
water, and the j.olulion that rcsuJti k alka- 
line. In Its tliy or anhydroui form, it lakes 
up water \er) readily esen from the air it- 
self. For this reason it is used to remose 
water from organic liquids when the water 
is not wanted. 

In its pure dry form, potash is a white, 
odorless, granular powder. Its chemical for- 
mula is K-CO}. its molecular weight is 
138.2. M. s. 

Potassium (puh-TASS<e-um) Potas- 
sium is one of the alkali metals and the 
19th element. It was first prepared in 
the pure fonn by sir Humphry davy 
in 1808. It appears as a soft silvcry'- 
white metal when pure. In (he form 
of various minerals and salts, it makes 
up 2.4% of the earth’s crust. 

Potassium is one of the most active metals 
known. It reacts with the oxygen in the air 
and very vigorously with water. In order to 
keep potassium from reacting in storage, it 
must be immersed in a liqiud that does not 
contain oxygen, such as petroleum or other 
liquid hydrocarbons. 

Its main uses axe In chemical reactions to 
make other compounds or salts containing 
potassium. Some of the more familiar com- 
pounds and their uses are as follows: po- 
tassium bicarbonate in baking powders; po- 
tassium bromide as a sedative; potassium 
carbortaie (potash) in soap manufacturing; 
potassium chlorate in fireworks and explo- 
sives; potassium cMoride in medicine; po- 
tassium dtchromate in leather tanning; 
potassium fetrocyanide in dyeing wwl and 
silk; potassium hydroxide in soap manu- 
facturing; potassium iodide in analytical 
chemistry; potassium nitrate in gunpowder; 
potassium oleate, a soap;polassium perman- 
ganate, an antiseptic; potassium persulfate 
for bleaching fabrics; potassium sulfite in 
' otograph’C developers. 
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I Fot-mium has the chcmkal K and 

has an aiomk weight of 39.J. 

Kccenily, potattium has become impor- 
lani In daling msteslsh that are elder than? 
the cafN*n-I4 method can date. A sery ac- 
tive isotorr of potassium, K**, slowly but 
steadily changes into argon-40. For exam- 
ple, it would fake t 3/10 billion years for 
h.slf of 18 K*' atoms to decay to argon40. 
The time is long but it can be calculated 
frism the number of K” atoms remaining.^ 
The discovery that man may be one millioo 
years older than previously thought is the 
result of such calculation. St. s. 

SEE ALSO: ELEMENTS, ELEMENTS IN THE 
HUMAN BODY, NUCLEAR SCIENCE 

Polafo In France the potato ts called 
“apple of fhc earth" for the potato 
grows under the earth. Just as the 
apple is the most popular fruit grown, 
the potato is the most popular veg- 
etable grown. 

The potato plant looks like its nJatire, 
the TOMATO plant, with spreading stalks and 
dark green leases. The flowe« are small and 
white, bluish or yellow. Underground, the 
plant grows stems called stolons. The end of 
the stems develop Into tubers which are 
called potatoes. Buds, or ryes, grow on the 
potato. New potato plants can be started by 
planting a piece of potato that has an eye. 

Great Britain, Germany, Maine, Monta^ 
and Idaho grow many potatoes. Spanish 
explorers discovered the potato in South 
America and brought it to Europe in the 
sixteenth century. It has become an impor- 
tant food, being easy to digest and nutn- 
tiou-x and cheap P- c- ®* 

Pelal» plontj i/t*d»rarouticI ur* ftolon$ ond 
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*otential Potential is a measure of 
he amount of a stored quantity avail- 
ible for possible use. Potential energy 
s energy of position. It is the work 
vhich has been done to put something 
n a potential where it is ready to 
nove due to the presence of some 
‘orce. This force may be gravitational, 
mechanical, electrical, magnetic, etc. 



Potcniilla 


Potentilla (poh-tuhn-TILU-uh) Po- 
tentilla is the name of certain plants 
that grow wild on lawns and prairies 
in the eastern part of the United 
States. They are sometimes called 
five-fimer plants because each leaf is 
divided into five parts. Since some are 
creeping vines that resemble straw- 
berry plants, they are also called fahe 
strawberry. The howers are bright yel- 
low, and grow in small clusters. 

Potentilla plants grow in poor soil. If 
many plants grow in an area, it may be a 
sign that the soil is acid or sour and trees 
should not be planted. p. a. b. 

Poultry see Chicken, Fowl 
Pound see Foot-pound, Measurement 
Power Power depends upon how fast 
work is done. w’ORk is done when- 
ever a push or pull moves something. 
The work may be done slowly or 
quickly. If work is done quickly, 
greater power is expended than when 
it is done slowly. 

rhe push or pall needed to raose some- 
thing is called force and ihe -worh done h 
the force limes the distance the object is 
moved. Po-ktr = . U a boy weighiRg 


80 pounds clunbs 20 feet up a ladder, 1600 
ft'lbs. of work is done against gravity. The 
force the boy needs to climb the ladder 
equals bis own weight. If the boy climbs 
the ladder in 4 seconds, the power = 
16pOft-lbs. 4QQ 
4 

takes 8 seconds to cUmb, the power is less. 
Power = or 200 ft-lbs. per sec. 

Tbus power is the time rate of doing work. 

Power may be expressed in many different 
units such as horsepower and watts {joules 
pel second). V/hen Ihe lime rate of working 
is 550 ft-Ibs per second (or 33,000 per 
minute) the power is one horsepower. The 
watt rating on an electric light bulb gives 
the rate at which electrical energy (work) 
will be consumed when the bulb is used. The 
100 watts means 100 joules per second. This 
IS a unit of power measurement in the 
metric system. j. ii. d. 

sec ALSO, energy; machines, simple 
Pmirie A prairie is a broad stretch of 
grassland. The name was given to the 
large area of the Mississippi Valley by 
early French explorers. The prairie is 
the region located in the central part 
of the United States. It is bordered 
by heavy forests on the cast and the 
mountains on the west. It is from 
300 to 1400 feet above sea level. 

The prairies are considered treeless, but 
the streams running through them are lined 
with many vancties of trees. The open coun- 
try IS covered wilh coarse grasses and other 
kinds ol vegetation. The sod is dark and 
fertile, and covered with a layer of fine dust. 
The climate of the prairies is severe since it 
IS unprotected from the winds in winter and 
the intense beat in the summer. It has an 
asuuialtainfalLef. ahmii. 30 wfdwv, txaimstij. 
mostly in the spring and summer, w. j. t. 
SEC also: CEOCRAPIIY, SORTII AVIeRICa 
Prairie chlckea see Grouse 





Prairie dog 
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Pralrl* dog c«l«ny 


Prairie dog The prairie dog is a small, 
wild rodent with very short cars and 
a short, flat tail with a black tip. This 
stout, sturdy little animal is about 
fifteen inches long, and has coarse 
brownish fur with some gray and 
black hairs. Prairie dogs like the high 
dry prairies of the west. They are 
found from Texas and Kansas to the 
Rocky mountains, and north to Mon* 
tana. 

Prairie dogs live in large colonies. Their 
underground burrows are very cleverly eon* 
structed and nay cover many miles. Each 
opening into the burrows has a mound of 
earth around it to prevent rain water from 
running in. The prairie dog will sit in the 
opening like a guard and watch for danger. 
In case of danger. It sounds a shrill alarm 
and quickly ducks into the burrow. Just 
inside the burrow entrance are rooms where 
it goes to listen for the danger to pass. 
Farther down in the burrow are many pas- 
sages and rooms. Some are lined with grass 
for care of the young. Prairie dogs live on 
grasses, weeds, and some insects. M. n. i~ 
SEE also: rodentia 
Prairie wolf see Coyote 
PraseodyiDiom (pray-see-oh-DIMM- 
ee-uhm) Praseodymium is a scarce 
metallic element of the rare-earth 
group. It occurs in ceriie and other 
rare minerals. The symbol for praseo- 
dymium is Pr. Its atomic number is 
59 and its atomic weight is 140.92. 
In its free state it is sUvery-white but 
its salts are green. 

Its common oxide (Pr«Oii) is a black 
powder. The salts of prasc^jmiuni are pro- 
duced by dissolving the black oxide in an 


acid. These lalw arc used in the cenak a- 
dutiry for glazes and coloring glass. 

Von Wcljbach discovered the ekrnect ia 
1883 when be separated the salts of Sdys- 
ium mfo praseodymium and keooymiusl 
E. IL B. 

SEt also: elemevts, oxtoatiov 



A maniis itorthlng lot pr*7 


Praying mantis The mantis or mantid 
is often called the praying mantis be- 
cause it holds its forelegs as tbon^ it 
were praying. Although primitive 
tribes thought these insects bad super- 
natural power and could even anss^'cr 
questions, the praying mantis is only a 
greedy, harmless, and amusing insect. 
Actually, when the mantis sits with 
“folded hands,” it is not praying but 
waiting for its prey. Mantises are 
found in warm countries. Hoover, 
the common European mantis can 
survive in the northern United ^tat^ 
where it is more than welcome 
cause it eats harmful insects. 

The mantis is a cannibal, for it caU o « 
manUses as wcU as other insects. The u 
male often eats its ovm mate. 

Related to the -fu 

cocireacbcs. th= man* » s'™*'" ^ 

locmlJitc fcgs, OV.I “ Jnnd.iHi 

prolkora. and an angular moable hM 

Lp. pnnnrdinf 'n".'™” 

arrS. spiny, and Cltnd for saiansg thw PW 
likn a spring .rap. Manusns »^rn 1.^ » 
fire inches long. They resemble 
of plants. 

SEE also: insecta 
Prerenmbrinn see Gedogic "me 
Precious stones see Gem 
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lure, miisl understand the haste ph)sics of 
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Four fjclors dciciniinc whether or not 
“tomorrow it will rain"— first, the iiusiihiTif 
of an approaching low-pressutc ah mass, 
next, the air-mass temperature; then the 
nearness of another approaching, cold-air 
mass; finally, the kind of dust particles 
(called nuclei) in the nir masses. Recent 
research has revealed still another factor — 
the position and motion of high-altitudc jcl 
streams of air. 

Under ideal conditions, some form of 
precipitation will occur when a warm, moist 
{humid) air mass meets a cold, dry and 
dense mass. The meeting boundary of thc« 
two masses is a front. The cold air will 
usually push along the earth’s surface under- 
neath the warm mass. Thus the humid, warm 
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minioni o( Jean. 

Other Ice Aft mammah Included the 
gfaftt ^iTunJ sloth {Mefotherium), z pliaf- 
eating bca^t with a heavy body, a large 
thick (ail, strong kp and huge curved dan; 
the Clyptodon, g huge armadilTo-fifce anisul 
with a spied tail and a suit o{ armor; the 


tiles). During the middle of the Ccfsoioic 
Era, there appeared dog- and cai-hke ani- 
mals. The Ilyaenodon, a hjena-lilc anima), 
lived during this time. Later in the era the 
ancestors of the elephant developed. Dur- 
ing the Ice Age, less ihart one million j'cars 
ago, M'oofy MAMMOTHS and mastodons 


Irish elk, which had antlen seven to eig.ht 
feet wide; and shaggj-coated ancient bison. 
Many of these large mammals died out as 
the earth changed. Others develt^d into the 
mammals known today. o. 3, a. 

see also: evoll*tion, paleontology 

Prthlslorscman see Evolution of man. 


roamed the ice<ovcrcd lands. Early camels. 
llamas, one-toed horses, and piant ground 
sloths wandered over the plains. 


Stone Age 

Presbyopb see Optometry 


Some present-day mammals, such as the 
opossum and rhinoceros, look verj' rrtuch 
like their prehistoric ancestors. Others, such 


rrescriplion see Drugs 
rptserres In an effort to preserve 


as the horse and elephant, look very dif- 
ferent. 

Early plant-eating ancestors of (he rhinoc- 
eros lived during the Mesozoic Era. Vima. 
theres were about the size of elephants. Thej- 
had heavy legs, small brains, clumsy bodies, 
and three pairs of bony horns on top of their 
heads. Tltanotheres were giant beasts fifteen 
feet tall. They had two big horns on the ends 
of their noses and saddle-shaped skulls 
which had little room for brains. The Balu~ 
chithere, a rhinoceros-like animal eighteen 
feet tall at the shoulder, lived in Asia. 

The horse family began with a small 
horse the size of a fox. It was called the 
dan-n horse (Eohippits or Hyracotherium). 
It had a few stiff hairs (instead of a mane), 
a small tail, and short neck. It had four toes 
on its front feet and three on its hind feet. 
After thousands of years the dawn horse 
developed into a three-toed horse known 
as the middle horse (Mesoh/ppus.) About 
the same time, there lived a similar animal 
called a Moropus that developed claws in- 
stead of hoofs. Over the jears, horses grew 
larger and larger. Their three toes gradually 
evolved into one toe which became a hoof. 

The elephant family began with a smaO 
piglike animal with two large front teeth. It 
was called a Moerilherium. As its descend- 
ants grew bigger, they developed longer 
legs, and necks, tusks, and a trunk. The 
Palaeomastodon stood three feet tall and 
had a short trunk and short tusks. The 
elephant family continued to change for 


some of man’s natural r£sources 
(which include plant and animal life) 
from public and priv’ate misuse, pre- 
serves or reserves have been estab- 
lished by Federal, state and local gov'- 
emments and by individuals. 

Large tracts of land have been set ^de 
by agencies for the protection of ihc« 
species of wild animals and birds conuawuy 
hunted as game. The killing and disturtmg 
of wild We on these resen^tions usually » 


prohibited at all times. 

The game preserve of today usually 
csublished for the sake of the game ana ». 


in essence, a wildlife sanctuary. 

In this naUon*s early days, the 
juppjy was considered inexhaustible 
aeasures were taken to perpetuate the 
iieas. With the rapid development^ 
lumber industry, timber depleuon 


,nd reesiabUsh the forests. ^.jons 

A project which leachw 
the importance of ^ 

old flowers is the Bowman State ^ ^ 
Tower Preserve in Penns) IvaiM. H 

onccUoa ot »ild Ou-cn 
.bfcbrf for U.dr critrm , 

MoooUin L.k= Smetoary » ^onf ^ 
miscellaneous" nature 

.o U,o Amrricrm pro^r by 
:ok in 1929 to provide a retreat * 

»d refuge for Rorida’s birds. 
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Morepus, a prehiilorie nioliva of tha horta 

tiles). During the middle of the Cenozoic 
Era, there appeared dog- and cat-like ani- 
mals. The Hyaenodon, a hyena-like animal, 
lived during this time. Later in the era the 
ancestors of the elepha.st deseloped. Dur- 
ing the Ice Age, less than one million years 
ago, Kooly MA^tMOTHs and mastodons 
roamed the ice-cowred lands. Early camels, 
llamas, one-toed horses, and giant ground 
sloths wandered oN’er the plains. 

Some present-day mammals, such as the 
opossum and rhinoceros, look very much 
like their prehistoric ancestors. Others, such 
as the horse and elephant, look tery dif- 
ferent. 

Early plant-eating ancestors of the rhinoc- 
eros liwd during the .Mesozoic Era. VintO’ 
theres v-tn about the size of elephants. They 
had heaty legs, small brains, clumsy bodies, 
and three pairs of bony boms on top of their 
heads. Titanotkeres were giant beasts fifteen 
feet tall. The>- had two big horns on the ends 
of their noses and saddle-shaped skulb 
which had little room for brains. The Balu- 
ckithere, a rhinoccros-Iikc animal eighteen 
feet tall at the shoulder. Used in Asia. 

The horse family began with a small 
horse the sire of a fos. It was called the 
da*n horse (Eohippus or HyTXOtherium'i. 

It had a few stiff hairs (instead of a mane), 
a small tail, arid short neck. It had four toes 
on its front feet and three on its hind feet. 
After thousands cf >ean the diwn horse 
drselopcd into a three-toed horse known 
as the mlJJtf horse (Mesohiprus ) About 
ibe tame liste. there Ii>ed a iLmilar animal 
ca”nJ a M-'eoput that deseloped cbws «- 
* beefs. Oser the jean, horses grew 
id larger. Their three toes grsdially 
irto c« toe which became a hoof, 
—hint fami!) began wuh a sma!! 

two large froet teeth. It 
^ Ai its drscend- 

j dcsek^^rd Lwgee 

mski. a h't.'ek. The 
,-xd three Ires ta3 asd 
-1 and short tesls. The 
ti change fee 


nullions of years. 

Other Ice Age mammals included tie 
giant ground sloth (hfegatherium), a plant- 
eating beast with a heavy bodj*, a large 
thick tail, strong legs and huge curved cla«; 
the Glyplodon. a huge annadillo-likc animal 
with a spiked tail and a suit of armor; the 
Irish elk, which had antlers seven to eight 
feet wide; and sha gg^ '-coated aneienr bison. 
Many of these large mammals died out as 
the earth changed Others developed into the 
mammals known today. h- h. A. 

SEE also: evolution, paleostology 

Prehistoric man see Evolution ofm^n, 

Stone Age 

Presbyopia see Optometry 


Prescription see Drugs 
Preserves In an effort to prcser>'e 
some of man’s natural resources 
(which include plant and animal life) 
from public and private mbuse, pre- 
serves or resen’es have been estab- 
lished by Federal, state and local fov- 
cmmenis and by individuals. 

Large tracts of land have been trt w* 
by agencies for the protection of th^ 
species of wild animals and birds e®®® f 
hunted as game. The killing and 
of wild life on these reservations usually 
prohibited at all limes. 

The game preserve of today “ 

esubhshed for the sake of the game and . 
in essence, a wildlife sanctuary. 

In this nation's early da)S. ^ 
surely was considered rncxhioitible 
measures were taken to perpetuate t^ ‘ 
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hung above the liquid ia the larfe fermen- 
tation vats. Soon he moved to another loca- 
tion, and there he was successful in making 
carbon dioxide by pouring acid on chalk 
Then be dissolved the gas ia water and 
obtained carbonated water. 

In 1774, Priestley obtained a new gas 
from mercuric oxide that he called a new 
kind of air. He suggested that it might be 
used to aid breathing in certain instances, 
and this suggestion proved to be the fore- 
runner of ax)£en tents. 

This discovery of a new gai brought 
Priestley even more fame and led to a meet- 
ing with ANTOINE tAVOisit* and other im- 
portant scientists in Pans. Lavoisier tmme- 
diaiely repeated Priestley's expenmenti with 
(he new* gas, and (hen named (he gas oxy- 
gen because of its acid-forming properties. 

Dy 17S0 Joseph Priestle) had alienated 
his patron Lord Shelburne, whom he had 
been serving as libranan and literary com- 
panion since the time he had received the 
Copley Medal In searching for a place to go. 
he found a small, liberal, outcast group in 
Birmingham that wanted a muu^ter. For ten 
years he lived happily in Birmingham. There 
he wrote the last two volumes of the lu- 
volume treatise On D/ftrent KinJj of Air 
However, he made man) enemies by wntmg 
svmpai.hctioah) about (he cause of the 
Atnencan Revolution, and later about the 
/'rench KevoL'tion. JLs Hutcry of tV Cor- 
rKpr.’Aj of CAnir-a-ury aLo aroused many 
people. On (he second anniversary cf the 
French RevoJuticei (JiJy !4, 1791 ), a oa* 
drvref.ied cn B^rr-ggham and drsiroved 
Pr testify home, his church, and tn Ubera- 
i.'fv Ti.e s*fge listed three djvs rv^t’js- 
a'.rtj Jo^ep‘' Prvrsliry escaped tj Lccdoo in 
d sf-ve. wicfc he Lsed lor three jean. He 

• >t sc- KThippy there tha: be cL-riird U go 

to Ansert-a. L;»« a'T-.vah h: tsas c^ersd 
a ?».>•! *i S' --sCf? x-tsxher as teacher, 
h-.-: ic h.eh I~3te»d- te seried in 

* - ‘•e-Li.n.i. .^^rrs be 

h>.-sc t’-.i U'-’-'.'-'fj TU-t he 
U e tm; yeirv cf h-» i.'r c f I 

■•y cpise Cc'lx 


Primates (PRY-mahts) Primates are 
ihe group of mammals of tvhlch man 
is a member. Many primates walk up- 
rightly or semi-uprightly. They live in 
warm regions. The primates include 
the monkey and similar animals. They 
ofien Jive as families within groups. 

Primates are generally distinguished from 
other mammals in several respects. Tie 
nervous systems tend to be more highly 
developed. The brain case is larger. Primates 
have “hand-like'* parts and flat walking 
feet. Nails, at least on some digits, instead cf 
claws are typical. The two eyes surrounded 
by a bony ring, arc aimed frontward, and 
focus on the same object. This ability pro- 
motes distance perception, a valuable adap 
tation to tree-swinging animals. 

There arc eight families among the pri- 
mates. Animals representative of each are 
as follows, with the scientific family name 
in parentheses: 

A)f‘Aye (C/wrany/dje); This cat-sized 
animal has a long bushy tail and clJw* uf 
irs back feet except the flat-nailcd big !«• 
Aje-Ayei live in ,^fadJp^IC3r. 

Umur {Umundae): This squirrel-iized 
animal » quite unhke other primates 
for the feet. There are many kinds of e- 
murs, some very peculiar looking. esreetJUy 
the lorn Lemur means "ghost *' They arc 
found principally in Madagascar 

Tarj/er {Tarnidae). These are among 
the most primitive primates. They have fc'g 
staring eyes. long ankles, and jump h • 
frogs They are rat-sized, living ifl tX-e I a'' 
Imf-es. 

Sfarmoitt {Ifjpul.Juel These smaa pr*- 
mates hate pfrhenxL- »-»ds and 
niorkeys. They are natives ci Cenfril ind 
Stc-!.*} Amerxra. 

Buhee-n {Ctreopnfieadue) Tt.s » tr 
ct ihar 0!d Werid m».-flie>s They 
have B£»trls close tofft*'.er, d.rrrte- • 
w»fd> They ha»e Zejvy-sk n-ed s- ' -- 
aress The face a _ 

Sr» W-m'd nr-v.ieys. (*« 

U.'-jr-d as the crp.n 

Kio cf t--i f'O'-r '*■ • ' ‘ 

his I'-d r^it ^ f' 
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Printed circuit A printed circuit is 
an electrical circuit which is made 
without the use of wires. It is usually 
made by imprinting a thin sheet of 
a non-conductor (such as plastic) 
with the circuit in a conducting mate- 
rial (such as silver). 

Since printed circuits have no joints or 
other parts which can become loosened, they 
are very reliable; since they can be printed 
on flat sheets, they can be made very small. 
For these reasons they are used both com- 
mercially (as in TV sets) and in scientific 
instruments, as in space vehicles. D. a. b. 
SEE also: ELECTRONICS, TELEVISION 
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Printing Most people have watched a 
grocer stamp prices on cans of food. 
He first presses a small rubber stamp 
against a pad of wet ink. Then he 
presses the stamp against the can and 
it leaves an ink mark. The stamp b a 
special tool for making a print. It may 
be used for making thousands of iden- 
tical marks. Printing b done by press- 
ing one object against another so that 
* leaves a mark. 

Almost any object will make a 
ark on another object. Some objects 
deep prints in soft matcriak. 
ingcrs leave prints in cookie dough. 


But a hand pressed against the hard 
surface of a table will not leave a 
mark. The hand, like the grocer’s 
stamp, must be dampened with ink. 

People have learned how to make tools 
and machines which print. The typewriter is 
a machine for printing words. The letters arc 
raised on metal blocks. As they strike hard 
against the inked ribbon, they press a mark 
into the paper. But small typewnters could 
not print the millions of books needed. 
Newspapers and books are printed on 
presses (large machines run by clectnaty). 
These presses are able to print thousands o 
pages an hour. 

There are so many newspapers and map- 
zines printed today that millions of pouneb 
of used paper are turned over to scrap cot 
lectors each week. 

Used paperback books lie 
shelves. And yet, Ihe 
and pamphlets are preserved 
People are so accustomed to 
matler that it is bard to realize a me±od for 
printing was developed ^ 

before Columbus discovered America. 

}IOW PRINTING BEGAN 

in all clvilkatlons, people have «ted « 
record toir ideas. Early «” 
painted on rock pictures ol men or or 
Lis he hunted. Like stones m a 
book, these rough jMMO 

which tell of the events ol j 

years ago. In later “vil“”““’ "“.“LL- 
io make symbols which ago. 

lar words. It was not worked 

however, that the m«nd>- 

out a system for wnlmg .,0. 

Front this discovery, they '"'fj Lbabetl 
duee .he Srst alphabet. Uter other 
came into esislence. With /n > P j 
spoken words could be accurately .^r« 

The next problem was The 

identical copies ol P os were the 

ancient Egyptians and Dah^nmn 
first to develop node 

ing symbols mto , “e;' 

smaU hand stamps. These were^^ 

making prints in soft metal _ .,tool 

pots. In fact, the Leh Letien 

to- printing a complele cl a 

were scratched “ound the 
wooden cylinder. An ennte parsgrspn 



ting 
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Pag*t and tampl* tfm th* Owttnbfty ^r«M with mattbl* hr^ 


Oiled onio a soft clay tablet tAith one 
of the cjlindee. 

Jople had not as yet learned how to 
e ink marks on paper, it tus not until 
5ih century a d. that the Chinese began 
« similar Mooden stamps for making 
marks on paper. These small stamps 
gradually replaced by blocks large 
igh to pnnt a complete picture. After 
block was caned, a damp sheet of 
r. placed oser the inked surface, was 
“ed by hand until a pnnt was made. So 
cssful were the Chinese with wexsd 
ks that they produced millions of cv^'es 
aper money. 

IE INVtNTlOS or MOVABt-f nTC 
T'en letters are formed separately, they 
be grouped into words, scr.tctsces. and 
pfaphs They may be taken apart and 
scmblcd to form new words Typcwrit- 
hase mosaSle type. The md.ssdual lei- 
•nay ^^e used in arty Ci'm.S.nati.so 
Wk prirtirg was an impi-eta-t step to 
ia'CTts.'et cf mosaMe type AhS-xiyh 


the individual letters could not be reused, 
the blocks produced tdcmical ink ptmli In 
the lllh century, the Ch nese were apam 
the first to print from movable type They 
made individual letten out of baked clay, 
which were then assembled in a frame 
THE FIRST FRlMI'.r. PRISS 
It IS interesting to think that people •nne 
for almost '000 years before they lea.’Tvrd 
how to print by machine In t.he middle «'f 
the 15th ccT.tory. a poldsmiih from Ger- 
many. Johartnet Guterherf put l‘-e 

f.rsl workable pets k’sed I’r r *.a."j f-e 
naVirp wi-e. the pesi opera’eJ w-h a 
screw wbjch brswif*"! lopt.Srr two Pit itr- 
faces r.ach pip of r>ma’'le t<p. Ml by 
hand, was Ivied l’■•-v a »isv1.-r frame, 
tried, and p'aced m the lower s.-'f».r. re 
persi-.*wJ Abrr * kVei of pjpt •»> r<>.ed 
0»Tf the lyp. the epper »vrf vr » i\ k-wem-J 
by rvex-m rf the screw As t'lC t» -■> lud*. r» 
came i.'fethe*. a pet was r">V 

The p-rns. whu* Lift l-s-wr *s 

the rLcins hri pen < •j-t.* p' t 

i*v«c; yt'i paprs a de' AV’.--. « t’- 


RUBBIK 

IMrtOBJOM 

rouir 
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wouJd amount to about three or four copies 
of one magazine, the speed output was 
superior to either handwriting or hand 
printing. 

With the advent of the industrial revolu- 
tion, steam was used to drive the press. 
However, the press itself did not change for 
about 300 years. Not until 1813 did the 
first cylinder press appear. While the type 
remained on a flat bed, the paper was placed 
on a revolving cylinder, which moved from 
one end to the other, much as a rolling pin 
moves across dough. 

The next problem facing the printers was 
how to place the type over the cylinder. 
Finally, the stereotype, a light-weight metal 
copy, or mold, of the type was invented. It 
was made by placing a sheet of moist card- 
board over the type which was already set 
in the wooden frame. As great pressure was 
applied, the cardboard, forced against the 
type, made an impression, or mold, of the 
whole page. In shape, the cardboard mold 
was to the type what jelly mold is to jelly. 
By pouring a thin layer of hot lead alloy 
over the cardboard mold, a second stronger 
metal copy was made. 

The sheets of type could now be bent to 
fit the curve of the cylinder. The rotary 
press, in which both type and paper moved 
over cylinders, «’as the next development. 

Many improvements continued to be 
made. A machine called the linotype, which 
set and cast each line of type ready for 
printing, was patented in 1885. Finally the 
camera was used in printing. Pictures were 
transferred by chemical means, from photo- 
graphic film to a mefai priming plate. 

Today, much printing is still done by 
hand. For mass production, commeitial 
printing must be done on high-speed presses. 

In spite of the new and interesting tech- 
niques, there are still only Ihire major 
methods of transferring ink to paper. 

RELIEF PRINTING 

Since Mock printing ii a type of relief 
printing, this is the oldest process. The 
pri.*icip£e is simple. Lite letters on a tjp*e- 
writer. those pans of the pbte which print 
arc raised. Those which do not print arc 
below the surface. The largest sMume of 
printed nutrrial is produced by this metliod. 
since i: is itsed fcf printing newspapers, 
tvcls. and eagarities. Commeirial-S' »* 1* 
loowa IS letterpress prindnf. 


When a black and white picture is to 
printed, it is first photographed onto a gl; 
plate and printed on a treated zinc pla 
just as a picture is photographed on fi, 
and printed on paper. After being treat 
with chemicals, the parts which will n 
print are eaten away with acid, leavu 
those parts which will print raised. 

But most pictures have light and dai 
shadows. In order to print accurately shade 
areas, the half-tone process is used. One wh 
examines newspaper photographs, finds th: 
they are made of tiny dots, smaller in ligl 
areas and larger in dart areas. The pictur 
is photographed through a half-tone screei 
onto a treated metal plate. The screen con 
sists of two sheets of glass, having paralle 
diagonal lines, filled with black pigment 
These are placed lace-to-face so that th< 
lines are at right angles to one another, 
giving the effect of a window screen. The 
size of the dot varies with the amount of 
light striking the metal plate. 

The most inexpensive color printing is the 
three-color process. Since any number of 
colors may be printed, the term Is mislead- 
ing. By making a separate plate for each 
color, the plates may be printed like the reg- 
ular black and white plates. However, the 
colors arc flat and less subtle than they are 
in other color processes. 

The most expensive but most accurate 
color printing, the four-cotor process, issmii- 
lar to the half-tone process. The picture to; 
be printed is photographed through color 
filters and half-tone serrens to produce four 
separate colors — red, yellow, blue, and 
black. Thus, the printer has /our doited 
plates. By printing these on top of tme 
another, pratiicatty any cefcr ^ made. 

In letterpress printing, after copy and 
pictures are assembled, a stereotype,^ or 
copy, of the entire page is made. The fiatd 
rotary presses used by big city "dailies 
have printing cj hnder* which carry 4 or 8 
of these plates. Each time the cylmdcf turns, 
it will print 4 or 8 pages on one side ol^ 
paper and * or B on the other siue. The 
continuous webs or rolls of paper are prfs« 
against the printing eyhndei by 
lecccd or impressson. cylinder. One fWS 
may contain seseral of these urns f^h 
unit can produce about } 0 ^j 0 tepresu^ 
an hour. SaaHet printing Cms rnty toe 
cfUnder or ptaim presses. 
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PLANOGRAPHIC PRINTING 
This method, one o( the most recent. Is 
based on the simple principle that grease 
and «ater will not mi*. (Instead ot being 
printed from a raised stirface, both type 
and pictures are on a flat surface.) 

Drawing or lettering was originally done 
on a thick porous stone with a crayon or 
ink mtaed with tallow or wax. The sutfaw 
of the stone was sponged with an acid, 
changing the surface not covered with wax 
Into one which repelled grease and accepted 
water. The parts covered with wax acwpted 
grease and repelled water. During printing, 
the stone was moistened with water, wlwh 
soaked into those parts not drawn on. Print- 
ing ink, rolled over the surface, adhered ^y 
to the original drawing, which accepted ink. 

Of course the heavy stone, still used in 
hand printing, is too awkward for commer- 
cial use. It has been replaced by a flexible, 
fine-textured zinc or atumJnum plate. The 
image is photographed through a fine screen 
onto the plate. Since both text and guctorts 
are printed from the same plate, the process 
is fast ... 

Commercially, planographic printing is 
called olfsrl hihogrephy, or phcie-efttft. I»- 


alde prwctiM* th* pfimli'9 Industry 

Stead of printing directly on the paper, the 
metal plate pnnts on a third roller, which 
transfers the print to the paper. The elastic, 
rubber roller is able to pick up fine doti^ 
transfer them to tough paper, metal, wood, 
or canvas. 

INTAGLIO PRINTING 
In this process, both type and pictures m 
below the surface of the plate. Known ^ 
tore the time of Gutenberg, this rnethod 
was called rngraving After the design or 
kttrrs were cut into the steel or copper plate 
with a sharp V-shaped tool, the plate was 
covered with ink. Thus far. the process re- 
sembles block-printing. The entire surface 
wipes clean, however, so that the ink re- 
mained only in the lines. The plate, placed 
face down on a sheet of lamst paper, was 
covered with felt and pressed with great 
pressure through a hand press. The ink ms 
iransferred to the paper by suction. The 
deeper the line, the darker the print. 

Today this process is used for ptintirg 
wedding inviutions and certificates. The 
best known example is the printing of 
money and stamps by the Bureau of En- 
graving in Washington. The lines are se- 
yete. definite, and slightly rsised. 
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Commercially, intaglio is known as 
gravure printing — rotogravure and photo- 
gravure. Pictures and words are reduced to 
small spots, which, instead of being raised 
above the surface as in relief printing, are 
small, square, microscopic wells below the 
surface. Although the cups are equal in size, 
lliey vary in depth. The deeper cups, which 
hold more ink, will transfer heavier deposits 
to the paper, thereby printing darker areas. 
Since the ink spreads over the paper, the 
dots overlap one another, giving a rich, vel- 
vety, slightly powdery quality. Big edition 
magazines, Sunday paper magazines and 
many high-quality art books are printed 
using the intaglio, or gravure printing, 
method. e. p. l. 

SEE also; cof,f^fl/NrcArraN, machiweev, 

PAPER, PHOTOGRAPHY 



PcIarltaMn fi'cht through a prUm 

Prism In geometry, a prism is a solid 
object the sides of which are equal 
polygons and the ends equal and 
parallel polygons. Some prisms are 
given special names according to the 
shapes of their bases. Some of the most 
common shapes are triangular, quad- 
rangular and rhombic. These names 
also apply to some crystal structures 
which grow in the shape of prisms. 

Probably the most common use for prisms 
is in the study of optics. One of the most 
interesting and simple applications of a 
triangular glass prism is to the study of the 
ddferent was e-lengths of light. If the prism 
is placed in a narrow beam ot susiS^t. the 
light will be bent as it passes throu^ the 
prism. Nc< aD of the colors st-flj be hfol in 
ihe same anoont, hoHCW, so that a strip 
of colors will fall c« a screen. This strip 
of colors it called the SPEcraust and this 
method of prodixiag «t was discovefcd by 
Newton. The ssoSet ced of cbe spectrum b 


bent through a greater angle than the red 
end. The separation of the colors by this 
method is known as dispersion. 

A rather specialized application of prisms 
in optics is the polarization of light. The 
prism employed in this process is called a 
Nicol prism, named after its inventor, W. 
Nicol. The prism is made of two pieces of 
calcite cut in a particular manner and ce- 
mented together with Canada balsam. Be- 
cause the index of refraction of Canada 
balsam is between the indices of refraction 
for the two pieces of the prism, some of the 
light (extraordinary ray) passes through the 
prism and the rest of the light (ordinary 
ray) is reflected out the side. Hence, the 
light coming out the end is polarized, a. e. l. 
SEE also: leks, man-made; light 


Privet Privet is a shrub used in hedges, 
fn summer it has small white /lowers, 
and in the fall blue-black berries. 
Sometimes privet is clipped in odd 
shapes like arches and animal sha^s. 
It is related to the lilac and the olive. 



robab^^ Probability is a branch of 
ATHn.AfATtcs which fries to deter- 
ine which one of a number of events, 
1 of which are the possible results of 
i act, is likely to occur, and how 
any times it is likely to occur. 
ob<«d. (pro-BOS-i!) A prob«ci< Is 
1 clOTsation of iho moulh. or an M- 
n »hicli proIrmlM In the arm of 
julh. II may be Ibe suckinp orpn of 
insect or a jraspinj orpan Me in- 
■phant’i trunk. 
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Procjon (PROH-scc-ahn) Procyon is 
a brilliant star which gets its name 
from the fact that it precedes the star 
Sirius in its nightly path across the 
heavens. Sirius is “the dog" and Pro- 
c>’on means “before the dog.” 

These two stars arc called “dog stars” 
and arc referred to in ancient literature. 
According to astrologj', Procyon is the star 
that portends uealth, tame, and good luck. 

Procyon, like the star sirius, has a faint 
companion which is believed to be a white 
dwarf. V. v. n. 

Progesterone (pro-JES-ter-own) Cer* 
tain organic chemicals called hor- 
mones are necessary for the body to 
carry on its functions. Progesterone is 
one of the hormones that regulates the 
reproductive processes of the female. 
It circulates in the blood stream. 

Progesterone is produced by the corpus 
luteum, a tissue of the ovary which devel- 
ops after ovulation. Under the influence of 
progesterone, the lining of the uterus be- 
comes highly developed and prepared to re- 
ceive a fertilized egg. The continuous pro- 
duction of progesterone during pregnancy 
keeps the uterus in the proper condition for 
the development of the fetus or child, j. r. s. 
SEE also: endocrine islands, hormone, 

MENSTRUATION, REPRODUCTIVE SYSTEM 

Projectile Any particle or body which 
has horizontal motion and at the same 
time acts like a falling body can be 
classified as a projectile. A stone 
hurled in a horizontal direction is a 
projectile. Rifle bullets and torpedoes 
are the most commonly used examples 
of projectiles. 

It may seem a bit odd that the horizontal 
motion has no effect on the vertical motion 
or vice versa, but nevertheless this is true 
if air resistance is neglected. If a projectile 
is fired horizontally, it will have a velocity 
in that direction equal to that given it ini- 
tially. At the same time it is traveling bori- 
zontaUy, it will fall toward earth, due to 
gravliaiionat forces exerted on it While the 
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Th« path of a pro|«clil« taseva whan tha Ini- 
graph la hava a curva e« eltacend. Tha fall i« 
tiol valaclty I* tOO faal par gravity 
dua ta lha ragular aelian at 


vertical motion is accelera.^ing the path of 
A simple method of shojgrjej of equally 
a projectile is to draw a p,ece of paper, 
spaced vertical Imes on a«se 1,055 
The distance separating t^ ,1,5 bullet. The 
«nts the uutial velocity ol [j, represent the 
horizontal lines are dravm faU in each sec- 
distance the projectile will avity. These 
ond due to the action of gij,d 256 feet 
lances are 16, 64, J44, a seconds, figu 
ipectively for the first fourtz where S is 
from the formula t is the t 

disunce. g = iZ ft./sec». io,t.ai velo. 
in seconds. A curve using H,e. other cur 
as 100 ft./sec appears abo,t,ai velocities 
can be drawn using ether ino influences 
The earth’s rotation alSuUei is fired 1 
path of a project^ If a bijphere. it trat 
north in the Northern Heml, the rotation 
east as iwll as north due H,rface does : 
the eanh. (The earth’s s^arther north t 
ravel as fast, however, the Ithe target wo' 
is from the equator.) Since ,i„, at which i 
be farther north than the pcouij to i 
gun was fired, the bullet wsouthem Her 
right of the target. In the ,□ the left sir 
sphere the bullet would fall, the eun if it 
the target rotates faster that ^ a e 
pointing north. 

Projection Projection in ”•*** 
is the method of repress, ^ 
face of the earth, or son " 
lial body, on a cylinder,.^ 
azimuth. The best know J 

cator projection in which, 
presented as a rectang^’ . 
parallels and meridians ] 

straight lines intersectL“® 
angles. 




ProJccJor A projector is an optical 
device which sends out a beam of 
The proiector contains a very 
bright source of light. This light can 
be gathered and directed by mirrors 
and lenses. The beam of light can be 
made to carry an image to be viewed 
on a screen. 

A simple projector throws an tmace of 
any small picture onto a table or other sur- 
face. A box, with ventilation holes on the 
sides should be big enough (o hold a light 
bulb and the picture to be projected. The 
light that bounces off the picture will have a 
path from the box and through the projec- 
tion hole. 

From all parts of the picture, bounced 
light gets out the hole to strike a screen. An 
image will show on the screen faintly but 
rather clearly if the hole is small, and bright 
but very fuzzy if the hole is large. The 
viewing screen cannot be very far from the 
box. 


This type is called an opaque proiector. 
So light passes through the picture being 
used. A convex lens fitted into a tube so as 
to slide and focus at the conret distance 
from the picture will cast a better image. 

A lantern~slide type projector requires 
that light rays pass through a picture. A 
partly-transparent slide is placed between 
the h'ght and the projector opening. The 


ijQage depends on how much light is 
blocked or colored by the pattern. 

How far an image can be projected de- 
pends on the brightness of the light source. 
M light spreads out and covers more screen 
it becomes more faint. As distance is in- 
creased or, for example, doubled (two times 
as far), the brightness at the screen is one- 


founh as much. Jf ten times as far, the 
brightness is only one hundredth. Projector 
bulbs are specially designed so that the 
filaments concentrate the source of light 
into a small area. A carbon a*c light is 
used in movie theatres. 

For cither opaque or transparent slide 
projecting, it is important to gather as much 
light as possible. The more light that 
bounces off or passes through a picture the 
brighter the screen image will he. Great 
amounts of light must pass through a slide 
film, and it is necessary chat the light hit- 
ting the film is spread unilomdy. White 
frosted glass is used and called a diffuser. 
Lenses called condensers are also used to 
direct intense beans of light ort the film. 

The arrangement of lenses that do the 
final projecting is most important. The 
bright light that leaves the slide must be 
brought to a sharp focus. The diagram on 
the next page uses points of color as they 
might appear on a cross-section of a slide. It 
shows they end up on a screen arranged in 
the same pattern but as a reversed or back- 
ward image. Anyone who has threaded a 
movie projector or slade projector knows 
that the film piece is fed into the machine 
upside down and backwards so that it comes 
out right side up on the screen. 

A movie projector rapidly places one pic- 
ture slicfe after another between a hght 


A lan*frn-»tid» pr»l»t1*t 



A timpU Uni lytlim In a prel*(tsr 



Proltcter llflht teuKti: bulb end lorbart ore 

source and a system of lenses. A shutter de- 
vice flashes light just as the pictures come 
into position, or a special peat jciVs the 
pictures along. A sound movie projector 
shows twenty-four pictures each second, but 
the eye sees each flash longer and blends the 
images together into a moving picture. 

The index of refraction for any material 
varies with the wave-length of light passing 
through it. Thus, a lens forms an image at 
a different distance from the lens for each 
color. The lens in a projector is specially 
ground to minimize this effect. f. r- w. 

SEE AI.SO-. LESS, MAS-MAOE; MOTION FlC- 

tubes; photography 

Promelhium (proh-MEETH-ee-um) 
Promethium is an element in the rare- 
earth metal group. Only recently dis- 
covered in atomic research, it does not 
occur naturally. It is considered to be 
a man-made clement. Promclhiuni was 
named for the Greek god, Prometheus, 
who is supposed to have ^iven fire to 
man. 

The element was identified in the ma- 
terial obtained by bombardment of stable 
NEODYMIUM With slow ncuCrons in atomic 
piles, and among the fission products of 
uranium. Two main isotopes of promethium 
are a mass number 147, with half-life of 2 6 
years, and 149 with a half-life of 52 hours. 

The symbol for promethium is Pm. It has 
an atomic number of 61. v. v. n. 

SEE also: elements 

Pronghorn see Antelope, Deer family 
Prop roofs see Banyan, Pandanus 


Propngalion (prah-puh-GAY-shun) 
New plants arc made from some part 
of the old plant. A seed will grow into 
a plant. When a sweet potato is 
planted in soil it will grow into a 
plant. A tulip bulb will grow a beauti- 
ful flower. A branch of pussy willow 
when placed in a glass of water will 
grow new roots. All of these ways that 
new plants are made are called propa- 
gation. 

Plants vary as to which part is best for 
propagating the species. Most annuals are 
grown from serd. In some plants there are 
many underground stems which are used 
for propagation instead of the plant's seed. 
Tulips, dafTodils, and onions are bulbs The 
white potato is a tuber, while the sweet 
potato is a root. Iris and quack grass are 
propagated by rhizomes. Crocus and glad- 
iolus have underground stems for propaga- 
tion called eorms. The strawberry plant 
sends a stem along the top of the ground, 
This runner takes root at certain intervals 
and starts growing a new plant. 

Man has found it more economical and 
sometimes necessary to use parts of the 
plant to produce new ones. Banana and 
seedless fruits must be started from the root 
Slock of the mother plant. Dahlia, man- 
root, and mangel are producedby root prop- 
agation. New house plants of geranium, 
coieia, ivy, and philodendron can be pro- 
duced by cuttings. A stem from the old 
plant can be placed in a jar of water until 
new roots are formed from the cut end of 
the stem. The leaves from jade, gloxinia, 
and Kinsevieria may be placed in moist 
sand. The end of the petiole of the leaf will 
root and a riew plant eventually appears. 
When cross cuts are made on the veins 
under a begonia leaf and pressed into wet 
sand, new plants will appear at each cut. 
Many flowering shrubs can be propagated by 
cutting a branch off and placing it in a jar 
of water. 
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Some home gardeners as well as nursery, 
men increase iheir shrub and woody vine 
supply by a method called 
branch of the existing plant is pu led owr 
to ground level. At intervals along the 
branch, soil is piled over it. That ^rt of 
the branch covered will root and s'^P a 
new shoot. When it is well established it 
can be cut from the original plant. 

The propagating medium depends upo 
the species being produced. Sand, w" 
vermicuhte. and sphagnum mojr are tw 
most successful. Synthetic 
are available. When these arc added to me 
propagating medium they will speed “P J 
growth. 

propane see Methane, Hydrocarbon 
Propeller see Aircraft, Airplane 
prophase see Mitosis and meiosis 
Proportion Proportion is a statement 
of equality between two ratios. A 
RATIO is the relation one quantity has 
to another. A proportion is written as 


.£.;flanddarc the 

b d . 


a: b ^ c: d oT ^ ^ » 

extremes, and c and d are the means. 
Prostate gland see Reproducuve sys- 

Prolaclinium 

Protactinium is a radioactive 
whose symbol is Pa. 
an atomic number of 91 an 
number of 231. It is found m natur^ 

in all uranium ores, and occurs 

ere to the eaten, of about oneJounh 

part per mUlion “SnTthl. 

An efficient method 'P 

dement from 'B ore is a , 

ziramium phosphate Jquently pr<- 

neons acid solutions, an^eonre, J 
cipitates. or .ajt. Then the 

tactinium with ^ j by 
protactinium is v. v. N. 

Senium as an oxychlonde. 

SEE Al-so: ELEME.STS 



Prolecfh c coloration Protective color- 
ation is the name gi%en to the coloring 
ol plants and animals which helps pro- 
tect them from their enemies. 

Animals ate often the same color 
as the places where they Kv*- Green 
frogs and snakes live m £rass and 


weeds. They can hide from their ene- 
mies. In deserts, many tirJs and rep- 
tUes arc sand<olored. Other animals, 
such as certain rabbits and w easels, are 
earth<oIored during the warm months 
but change to white to blend with 
the winter's snow. In tropical regions. 
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frofccJl^c coloration 


TltlNCS TO DO 


brightly colored feathers of Mriis 
blend with ilic flowers of tropical 
pfants. r roptcaf fish are often brightly 
colored when they live among corals 
and water plants. Small fish are almost 
transparent and, ns a result, can re- 
main hidden in water from their 
enemies. 

The shapes of some insects resemble other 
objects in nature, and thereby sers-c as a 
protection. A green katydid resembles a 
leaf, both in color and shape. Treehoppers 
are small triangular-shaped insects which re- 
semble thorns. The long slender body and 
angular legs of u prayinq Mantis resemble 
twigs of trees and shrubbery where it lives. 
The stick coterpillar gets its name from its 
habit of feeding by night and resting by day 
with its body stiff and stretched perpen- 
dicularly to a limb or twig. 

Another type of protective coloration is 
known as "mimicry.” Some animals having 
little means of protection resemble other 
living things which are feared by their ene- 
mies. For insranee, moths and flies cannot 
sting, but some look like bees and wasps 
which have stingers. Another example is 
that of the viceroy butterfly which is eaten 
by birds. It closely resembles the monarch 
l^dcrfly (hit is distasteful to thcat. 

Cryptic or ruptive patterns arc protective 
colorations which man has copied for cam- 
ouflage in war-time tactics. Lines and stripes 
of color destroy the continuity of form, mak- 
ing it difficult to distinguish an animal's 
shape from his surroundings. The dappled 
shading on the back of a fawn blends into 



If » food conUlahtg peoteia Is mised 
with line and copper sulfate, the 
mlxlurt win be violet coforvd. 

Make (wo sololloiu and keep them 
separate antil you add a little of each 
to the food to be tested, ftlake soh- 


lion 1 by adding as nsueb copper sul- 
fate as the mall amonst of water yon 
art using can bold. Make solotion 2 
by dissolving lime powder in water. 

3 Add equal parts of these two sola- 
tioDS to the food. 

4 Is there protein in the followfog 
foods; hamburger, flour, butter, eggs, 
sugar, sail, cheese, and bread? Do 
some of these appear to bare more 
protein than others? 


P/ofein AIJ Jiving things arc made up 
of cells. These cells are made up of 
protoplasm which is largely a mix- 
ture of proteins. The Greek word p/tt- 
tcios from which protein is derived 
means "primary.” These materials arc 
of first or primary importance in Jiv- 
ing things. 


the leafy shadows. 

Countershading is another type of pro- 
tective coloration which is found on almost 
all animals. The back of the animal is dark- 
er than its underparts, preventing a dark 
shadow being cast under the belly. Such a 
shadow would draw attention to the animal, 
maklttg it easy prey far its enemies. AB 
fish have countershading. Even the areas 
beneath the beaks of birds are light In color 
in order to dispel shadows. 

It b believed that, in past ages, living 
creatures lacking proteenVe coJoratlon did 
not survive. t- *- 

SEE also: camouflagc, 1‘tsECTA, amti- 
'■RY, TROPICAL FISH 


Proteins are far more complex than most 
other substances. They are made up of 
smaller parts called amino acids. These 
giant molecules contain carbon, hydrogen, 

OXYGEN, NITROCEN, and USUall/ SC/LFW. 

Albumin, a typical protein found in bli^, 
has the formula of CgBaHnsjO-ooNiMSi*- 
Pntein mofeeuiej are loo hrge to pa« 
through the walk of the intestine and blood 
vessels. They must be broken down into 
amino acids in digestion. The ammo acids, 
which can be absorbed, arc rebuilt into body 
protein in the cells. 

Twenty-two amino acids arc needed to 
build tissues. Fourteen of these can be made 
by the cells from pat or sugar and nitre^m 
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THINGS TO DO 


now MANY ANIMALS CAN YOU flND IS A DROP OF WATER? 



1 One*celIed animals are fonnd In most 
fresh water, streams, ponds, lakes, or 
classroom aquariams. 

2 Take a large jar along with yoa 
when collecting. Fill the jar with an 
inch of mud from the bottom of the 
pond and then half full of pond wafer. 
Break oS a handful of dried hay or 
grass growing along the bank. Add 
this to your culture. 

Protoplasm Protoplasm is the general 
name for the material of which all 
plant and animal cells are made. It 
contains many large, specialized mole- 
cules (macromotecules). 

Protozoa (proh-tuh-ZOH'Uh) Proto- 
zoa means “first animal.” Many scien- 
tists think that protozoa, or animals 
like them, were the first animals to live 
on the earth. They arc classed as the 
first, or simplest, group of lower ani- 
mals because their bodies arc made of 
a single cell. They arc called unicellu- 
lar animals. Uni means one. 

people are made up of many tiny cetli 
which cannot be seen with ihe naked eye. 
For the ume reason, most people base 
Dcser seen proio/oa. .Most ot Lhem can be 
Ken only under a microscope. If tSse of 
l 2 rrest were placed end to end, they s»ow.d 
ule Bp oeJ) ooe mch. It would Ule 25 
cl the*smalirst to neascre c*e inch. 

Fsen t's»sh each protocoa-n animal has 
«u’y ceU. « tales is l.«J, water, end 
ci.rr!. ^ 

limr ce^.s Ksd frt ^ wnies L»»f 
esal. 


3 Cook up about a dozen grains of 
rice. This will serve as additional 
food. Permit Ihe jar to stand for one 
week undisturbed. Do not put it in 
direct sunlight. 

4 Pol a drop of this protozoa culture 
on a slide and observe under a micro- 
scope. If will be teeming with ooe- 
celled animals, as well as minute 
water insects, and flatworms. 

necessary to stay alive. 

All protozoa live in water. They may, 
however, live in microscopic bits of water 
Those which live in Ihe dry desert sand need 
only the thin film of water found between 
panicles ot sand. These small ereamns have 
neilhet limbs nor museles lo travel Ittal 
disunces. Nevertheless, they ate carried all 
over Ihe world by wind, warer, and omer 
animats. 

MOVEMENT OF PROTOZOA 
Accordins 10 the way Ihey move from 
place to place, Ihe ptotoaoa have heeri d,. 
iided imo live brfe poops or elaism^The 
llaalhlaeJ. ot "w hip-beaters, have one or 
more loop (taplla by whieb they 

Oaplla is a Ihm Ihread-lrte eslenorm o/tte 

pritoplasm. loealed at Ibe 

&Iy As il is vibtaied In a wbip-Me moiam 

Ihe animal u lowed behind. 

The amtboiJ protozoa are . 

JanoJina .tier tte Creel •«*' 
mea-Ine -«esh," Theve animals pot ool 
or (alse (rer, wbwh art on/, 

ealeevkm, e. 0-- 

Ttos Ihert bocLri are ' 

shape. Smee some memVrs lie I" ' , 

lerwu, are ccvtrtd wish ^ ' 

fXie peem-lasm rtresspb sm, felei m 

,hlh esen. b, ese.e. .< rtd-. o‘.-rt *a.r 





like extensions of the protoplasm. By beat- 
ing these rows of cilia, the animal is pro- 
pelled much as a boat is rowed with oars. 

Some memben of the Sporaioa are ene- 
mies of man, since they cause such diseases 
as malaria and cattle fever. These protozoa 
have no particular type of locomotion be- 
cause they are all parasitic. Instead, they 
rely upon water and animals to transport 
Iheir spores, or offspring. 

The suctorians, or sucking protozoa, make 
up a special class. Although the young move 
by means of cilia, the adults attach them- 
selves permanently to a solid surface. Since 
they have a long stalk and sucking ttmacUt, 
they resemble a tiny plant. 

HOW THEY EAT 

The method of obtaining food ranges from 
plam-like to animal-like habits. Some of the 
flagellates are able to carry on photosyn- 
thesis like a green plant, since their bodies 
contain chlorophjll. They manufacture and 
store starch from the food in water and soil. 
Other protozoa, like the large carnivorous 
animals, chase their prey. Some feed upon 
both plants and animals, bacteria, algae. 
>AOod particles, and other small animals are 
common foods. 

Some protozoa, like Paramecium, have 
permanent mouths or surfaces for ingesting 
food The ameboid protozoa, however, lake 
in food at any point on their bodies. The 
protoplasm simply flows around the piece of 
food. Suctorians have a unique method of 
sucking up the protoplasm of their prey b\ 
means of their long tentacles Most parasites 
Md many flagellates have another method. 
They absorb foods which have already been 
broken down into simpler substances. 


THE PARTS OF THE BODY 
Although each species is different in struc- 
ture, all protozoa consist of a mass of living 
protoplasm which is surrounded by a thin 
membrane. For protection, there is often a 
thick, outer cuticle. Some have beautiful 
calcium or glassy shells 

Perhaps the most conspicuous parts of the 
cell are the nucleus, food vacuole, and con- 
tractile vacuoles. The nucleus is the con- 
troller of the ceU, regulating all chemical 
processes From two to many hundreds of 
nuclei may be present. Food vacuoles, 
present only after eating, are large drop- 
lets of water containing food. Instead of 
food vacuoles, protozoa which photosynthe- 
size food have pigment bodies containing 
chlorophyll. For collecting excess fluid from 
the protoplasm, one or more contractile 
vacuoles are present 

SELF-PRESERVATION 
To protect themselves, to rest, or to repro- 
duce. many protozoa surround their bodies 
with a thick-walled sac, or cyst. This is 
practiced among most parasitic protozoa, 
especially as they move from host to host- 
When environmental conditions are unfav- 
orable in deserts, ponds, and marshes, this 
covcntvg becomes necessary for sunival. 

While reproduction is sometimes sexual, 
most protozoa produce new animals by 
asexual means. Some develop buds wh»ch 
break off, while others divide one or more 
limes in order to produce l»o cr rvoie 
daughter cells. r. r, L. 

SEE also: ameba; ammais. CLASSIEICATIOv 
of; cells; tfCiivA; rvoufTios; stAt ar- 
ia; FAa.AAircin.1: rARAsrrrs; arraorAC- 
TIO'.. AsraiVAL; stento*; votvox 
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oruned lo Ineriai* bloom 


Shrvb braticno* c 

Prune {cut back) When parts of a 
plant arc cut oft for the purpose of 
improving the plant, this process is 
called priming. Pruning of the stem, 
branches, shoots, or roots benefits the 
plant by improving the shape or in- 
creasing the size of the flowers and 
fruits. Plants may be pruned by nat- 
ural means, such as wind, ice, snow, 
shade, and overloads of fruit. The 
pruned plant is smaller after pruning, 
but because of the pruning it becomes 
stronger and larger. The branches 
should be cut close and clean, and 
large cuts should be covered with a 
protective paint or wax. 

Most deciduous trees require severe 
pruning for many years. If a tree has two 
main branches that form a sort of Y. there 
is a tendency for the tree to split when it 
gets older. The smaller branch should be re- 
moved, leaving only one main stem. Dead 
and diseased stems should always be re- 
moved. In spring-blooming shrubs and Wes, 
the pruning should take place immcAatcly 
after flowering. In late blooming shruW and 
trees pruning should be done only in the 
winter or very early spring. Hedges are 
pruned or sheared to keep them compact. 
Annuals and perennials ate pruned by ^ 
moving all but the strongest stems, or by 
pinching back the tops. >*• *" 

Prune (fruit) see Plum 
Pseudopodia Pscudopodia are tem- 
porary extensions of the body of a 
onc-celled animal such as the ameba. 
They make possible a flowing type of 
movement or engulfing of food. 

• AMEBA, PROTOZOA 



Psychology (sye-KAHL-uh-Jee) Psy- 
chology is the scientific study of hu- 
man and animal behavior. Like other 
sciences, it is concerned with research 
and application. Research finds out 
facts— in the case of psychology, facts 
about how people behave— and ap- 
plied psychology uses these facts in 
schools, clinics, factories, and many 
other places. 

As a science psychology is quite new. Of 
course people have always been ^ 

human behavior and 

sSrsHss?? 

StSSsSs 

Obi«Uv= ““m-™ i« 

studies made of the :_<fances various 

„„raiy school “3“. « »'> 

observers might j « everything the 

moming .nd l«p a 

child did. man to P«"" 

obsemrs .«d more 

observer. 



Measurement usually involves testing a 
great many people and establishing a scale 
on which they can be rated. Intelligf/Ke tests 
and cchle\ement tests are examples of psy- 
chological measurements. 

Experhnentaiion includes trying some- 
thing out in a controlled situation— where 
one factor may be changed while all others 
are kept the same. For instance, the same 
group of workers who do the same kind of 
work in the same factory are given coffee 
breaks in the morning and afternoon for 
one week. The next week the wx>rkers are 
not given coffee breaks. Such an ciperi- 
nient is designed to find out whether or not 
the men work better it they have short, 
frequent rests. 

The knowledge gained in research is ap- 
phed in many fields. Studies of how pco;^c 
learn most effectively are applied in educa- 
tion. Industry uses aptitude tests to place 
r^le in the kind of jobs they can do best. 
Studies of bow people get along together in 
froupi art used in business and industrial. 
■* Well as in educational and social, orguii- 
«tws. Oinical psychologists help peci^ 
With problems. 

A usually has a mister’s or 

« doctor's degree In psychology. A psyehia- 
have a degree from a medica] 
“^hool. as well as some training in psyeboh 
^ ^ riychcUy%a!yTs must be trained in the 
siethod tsj pycboakih-sis. 


Since Wilhelm Wundt founded the fii 
psychological laboratory in Germany 
1879. psychology has come to be regard 
as one of the tehavioraJ sciences, along «i 
other sciences such as sociology, history, ai 
political science Each of these sciences h 
lofind Its own ways loobsene. measure ai 
expenmeni— procedures of invesiigaiit 
which are different from the methods of ll 
physical sciences In searching for metho 
to understand human behavior, pvythologis 
have moved in different directions Tbeve i 
sections are represented by what are calk 
"schools’' of psychology siCMUvo rarn 
for instance, presetted a new direction ft 
study when he observed that Lhere is an w 
consrfour. as well as corttaous, activity < 
the mind. But whereas Freud fell behavic 
was greatly determined by the way man ■ 
allowed to express bis creative and des'rut 
U\T insUncti. J. B. Watson proposed tSi 
behavior U the result of physicV.-'pcal reai 
IKW to external stimuli (>d>rf fields of py 
cholofy include edjcaticeal ptvcholor 
opened by Frcefel and Pestakaij. socsi 
psychology, developed by WuLiam Mrrx»s 
gail and lUvelock lJ:.»;a»J there rmt reae 
others, such as child prvchio’iofv. fTtfkXi 
psychology, irsd.vsJaal psyebeJoO. 
aruaal pychology. p a. a 

tri wtna- msvxx's nxTTM. p»vtm, rvi-n 
airitx: scaiv-rirsc serisre, rratrnsri 
ansfiin 


mv 
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Psyllium (SIL-e-yum) Psyllium is an 
annual herb found in Europe and In- 
dia. It produces grasslike leaves, small 
flowers, and seeds which are used as a 
mild laxative. 


Ptarmigan see Grouse 
Pterodactyl (ter-uh-DACK-tihl) The 
pterodactyl was a flying reptile which 
lived more than a million years ago. 
Although it could fly. it was not a 
bird. It had certain features similar to 
birds, but basically it was a reptile. 

The pterodactyl belonged to a group of 
reptiles which lived during the mesozoic em 
when the great reptiles roamed the earth. 
The flying reptiles are referred to as prero- 
saurs, a word made from the Greek *05“ 
pleron meaning “wing" and sauros, liz- 
ard” These pterosaurs had forelimbs or 
atm-like parts adapted for flying or gliding 
instead of walking. Their bones were h^ow 
as are the similar bones of birds today. They 
had no feathers, however. The wings were 
formed of a leathery membrane extending 
from a foreleg finger to the body, probably 
similar to that of the modem bat. The pler^ 
dactyl’s hind legs were long and slender; its 
tail was generally short. 

Pterodactyls ranged in size from those 
with one-foot wingspreads to the large Pter- 
anodon. with a twenty-foot wingsprc^ 
It had a two-foot skull, no teeth, and a short 
tail. All forms are extinct today. *>- *• 

SEE also: bird, DINOSAim, REPTILIA 

PMranodon, lh« torg**t of fho 



Pfolcmy (TAHL-uh-mee) (127-151) 
Plolemy (Claudius Ptolemaeus) was 
a noted Greek astronomer, geogra- 
pher, and mathematician who lived in 
the second century a.d. He is best 
known for his system of astronomy, 
the Ptolemaic System, which declared 
the earth to be the center of the uni- 
verse. His theory of the universe was 
believed by most people to be true 
until NICOLAUS COPERNICUS, a Polish 
monk, proved in the sixteenth century 
that the sun, and not the earth, is the 


center of the solar system. 

Almost nothing is known about the life 
of Ptolemy. It is generally believed that be 
was bom at Ptolemaius Hermii, a Grenan 
city in Egypt. The period of his life Is esU- 
mated from die dales of his 
observations. It is believed that he made his 
observations and wrote in Alexandna. 

The most important of Ptolemy s worn 
was the ^Imcstst. a Ibirteen-volame abe 
slracl ol the aslronomM seieace of the 
Aleaandtiaa Greeks. If. ■! 
his system of 
credit as his chief 
Ptofemy advanced was one 
earth was a motioniess elobe. 7 

TOfved a sphencal transparent shell in 
M were located to.ly.eight eonslelb- 
tions and seven plaoels: ““S’ 

Venos. the Son, Mats, Jiip.ter end S mn. 
While making his ^r- 

ered the irregular motion of ihc moon m 
bit called eveclion. . . 

Although Ptolemy “ 
studied mathematics to J'? hismathe- 

cal observations more mcamngW. hism^^^^^ 

of ptow and wa, almost cn- 

As a Sever, summarize 

Urcly in error. He ^ the 

all that the anei'" „i, „3i„ con- 

surface features of the volume 
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Puff adder 


or unique physical features of the countries 
with which he dealt. His map of the world 
and his twenty-six colored maps showed 
knowledge quite in advance of his time. The 
Guide greatly influenced the future study of 
geography. D. H. J. 

SEE also: astronomy, solar system 


Ptomaine (TOH-mayn) Ptomaine is a 
word derived from the Greek word 
ptoma meaning “corpse.” It is a term 
applied to substances (organic bases) 
which are formed by the actiort of 
bacteria on animal or plant matter, 
causing decay. 

It is a compound containing nitrogen, 
produced by the putrefaction of proteins. 
Most ptomaines are harmless, but a few may 
be poisonous. 

For a long time it was believed that the 
intestinal disturbance known as ptomaine 
poisoning was caused by eating food eon- 
taming ptomaines. It has been established by 
medical authorities that this is not so, but 
that food poisoning is caused by specific 
bacterial poisons in spoiled food. w. j. k. 

Puberty (PYOO-ber-tee) At about the 
age of twelve in girls and thirteen io 
boys, puberty or adolescence starts. 
The child is rapidly growing to be an 
adult. Among some people and in 
some religious groups, there are cere- 
monies to honor this new stage of 
human growih. 

The word puberty is from the Larin ruhes, 
meaning eiiizcn. Today the word is rar- 
rowed jo refer to the young person’s begin- 
sexual and social maiunty. 

'ilh the onset of puberty, bodily chances 
called secondary sesual characteristics grad- 
^ y appear. In both boys and girls the 
f^il organs start matunng; sweat glands 
more actise; and hair commences lo 
frow in ihc axillary regions (armpits) aod 
ruble regions. 

In ^-s the \oluntary muscles develop 
re than in girls, and the shoulder bones 
* voice deepens— often 
‘ graduahs grows on his 

chm Kii cheeks. 

in gi^ris startuig puberty, the pcMc bones 
' broader, the breasts start maturing. 




At Wl*»A »h» bsy li uswbIIt lore»r •"J h»n*l«r 
then the girl. Adult bedr sherectBriiilci heu* 
bugun to epRunr 


and an esen layer of fat tissue forms and 
rounds the outlines of the body. The teen- 
age girl’s soice enriches to the femmiae 
ranges from contralto to high soprano The 
monthly cycle of MtssiaL'AnoN also suns 
Accompanying these bodily changes arc 
comptcK changes in the emotional sensitm- 
ticsof adolescent boys and gitls CJianges of 
menial outlook vary from those of a new ex- 
cjtement about the world and a hrigh'cned 
appreciation of human beings lo tpells of 
independence and sesere cntiei'm of that 
woriJ. Adolescents are helped through the 
changes cl puberty by the good example and 
guidance of parents and other strong ad-': 
leaders wheen they can admire. ti a. a 
SEE also: itranoNfS, rriitTAtr. airsfv 
ofCTiM St Sir MS. srx 

PolT adder see Snakes 





Puffin Puffin is a seabird of the auk 
family. It has black-and-white plu- 
mage, a ducklikc body, and short 
legs which make walkhg difficult. Jt 
is noted for its large, brightly-colored, 
triangular beak. 
see: biro 

Pulley see Machines, simple 
Pulse The pulse is a rhythmic beat 
felt in any artery close to the skin. The 
contraction of (he heart forces blood 
into (he arteries, the arteries expand, 
and this expansion can be felt as beat- 
ing or throbbing. 

srt: ARTtRY, BLOOD, BLOOD r>tS5L'RC, 

circulatory systim 
Puma seeCattamily 
Pumice Pumice is hardened, frothy 
volcanic laya «hich has a high gla$s 
content. It is light enough to float 
on uatcr. It is used in solid or pow- 
dered form as an abhaSiy-x, It is a >eo 
jorous rock, 
srt; Rocts 


^wmi n b • KfW I lliKlr wck 
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Pump 


Pump A pump is a machine made to 
raise or move liquids or gases by suc- 
tion or pressure. 

Pumps serve many purposes. In 
rural areas, hand or electric-powered 
pumps lift water from a well. A pump 
removes water from washing ma* 
chines. Pumps circulate water, gaso 
lific, and oil within an automobile en- 
gine. Large electric pumps force sY’ater 
to bouses in the city. Oil, gasoline, and 
natural gas are transported hundreds 
of miles through pipe lines by means 
of pumps. The animal heart is a very 
important pump. 

One of the earliest known pumps was the 
Eg>ptian “chain of pots." This pump ob- 
tained water from the Nile river. Romans 
used pumps in fonneeiion with tbeJr skill- 
fully-developed aqueduct and city water 
system. 

Today, many types of pumps perform 
various )obs, Basically, pumps fall Into three 
dassiftcauons: (I) tuciicn or rfclprccatin/ 
pumps, uieludmj lilt pumps, (2> force 
pumps, and eeninluptl pumps. 

The suction pump b often found on farms. 

It consists of a piston which fits air-lifhl 
into « barrel or tube. On the piston, a varie 
opens upward. A handle ii attached to a 
rod, and, m turn, the rod moves the piston 
up and dosvn. At Uie bottom of the tube is 
another *al»e which also opens vpwir>l 
WTwo the handle moves the piston «hr*fi- 
ward. L*ic air its the tube is pushed wf 
i.*iroo|h the salve on Lbe piston When 
psjfoo « moved upward, |ra»ify cl**ses Uin 
salve and ptodaces a partial v*cttsl above 
the water m Lbc fcofiom of the tube The 
svaser ts feeced upward uteo the tube by tte 
pmsurr ef iSo air on the surface cf the 
water as lb* weSL After a tew sirokei ef fie 
hf-mA, xbe tab* ■ and w»>er 
ocr the rppuz. Suace ar depemb* on »» pr**" 
aur«, S caa tft waurr etJy ta a feevj*-S etfid 
to fSat pressers. ahf«t t.’WTy 1 *o lert 
A LA potstp B a ttrkfj c/ the »» 
•artr-si pump Tia f>pe pen? » 
ai Ifte b«<xm et a fc riiet ie*s 
Cae t^xyeney «/ lu metion, HJ Kuei 
cw ffMchAoeadlv wiarr 

Tlw feute ywasp kes w* r*N* « she fv*-* 



Pomp ms romp 



but rather has a s-alse at the spout or sfc- moving a large quantity of water or other 

livery lube. This 1)76 of pomp is used in liquid^ provided ihe lift is not great. Gen- 

deep wells and by fire engines. It works erally, a centrifugal pump consists of a fan- 

independently of air pressure. Force pumps shaped imptUrr, or blade. Inlets lead from 

arc usually run by electric or gasoline en- the pump's center to its outer edge. An out- 

gines. let is located on Ihe edge of the pump. The 

A mercury vapor pump uses inefcury as impeller rotates rapidly, thus pumping the 
a piston. By removing mercury from a bulb water bj centnfu^ force to the" outlet, 

or tube, a vacuum is created. Eariy light Washing machines use centrifugal pumps to 

bulbs had air removed from them this pump out water. Modern water and sewage 
type of pump. plants use this type of pump. r. f . D. 

Centrifugal pumps arc employed for rC' see also: wtLL 


Pumpkin 
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Pnrincati<ni 



Pumpkin and vine 


Pump kin The fruit of the annual 
pumpkin plant is large and fleshy. The 
leaves are broad and lobed. The 
climbing stem develops tendrils that 
curl around things. 

Insects carry the pollen trom the male 
flower to the female flower. The resulting 
edible berry-like fruit is often called a pepo. 

Pumpkin seeds may be fried and salted 
for eating, and the field pumpkin is used 
for cattle feed. The pie pumpkin is usually 
made from Cuciirbiia maxima, a squash 
plant. Both pumpkin and squash are in the 
gourd family. 

Pupa see Metamorphosis 


Pupil see Eye 

Pure culture see Bacteriology 
Purification Over the years, drinking 
water has been the most serious source 
of epidemic diseases. Many of the ill- 
nesses were traced directly to water 
that was not pure. Fortunately, the 
public water supplies today, particu- 
larly in the communities of this coun- 
try, are well cared for. One rarely 
even gives thought to the safety of the 


water he uses. 

Although purification is expensite. every- 
one should realize how important it is to 
protect and safeguard the water supplies. 
WTienevcr a community becomes caieJess 
about w-ater, the threat of an epu^ic oi 
tjphoid fever or other diseases may become 


suprlifs can be divided into two 
tenem! groups: surface and underground 
Surface-water sur,"Ii« come from sfre:^ 

L'rdcrgTOtfnJ water s-,r"« 



from springs and drilled wells. This water 
is usually safe provided it has not bero 
contaminated with surface water or by 
drainage. This type of water supply should 
be tested periodically. 

The water supplies of large communit 
are usually from lakes and streams, and 
therefore, it must go through a 
prcLss. Two factors should be cons..fc«d 
w make water fit for human 
Rrst. the dissolved organic matter sh^M 
be removed. Second, the baefena must be 
Aim«t aU .a.™ 

.hk* It entered „„ 

Chtmkalv Particles cf 

a »- rVfnr'fh LjvefS of sa-’d, gri . 
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SETITNC UP A ntTERINC PLANT 





THINGS TO DO 


1 Rjw Ui« or ri«fr «itrr mint N 
trrXfd b«f<>r« ll li «a(« l« tfrfnU A 
fno^d *iitrf*orVs pUnt mir br •** 

b) QtavtntwML 

2 Mrtil ftin« Ik for llir 

mivlnc an^ »milac I>a%lnv A cla\a 

rhlmar} i« wiitiMr lor |b« fiKrriiq; 
bed. Yoa olU nrrd lo (tarrbtK alam 
oMch brlfn lo damp tbr lorrl g a par* 
Iklrf and al^* in Ibr «alrr lo ka«tr« 
IKr arlflinj: artios. Carina rr«a«»r« 
thr odon oltra foornd ta «>st(T. 

ter in iMi U8) and Iram at tJcai otirf 
.frrjJi.wt- In man) n'tcnvtirt, (ountamt 
forre water up i“in the a»r Hm oajpen 
i< divw'Jtrd in wjSfr and the fiai ia‘te it 
itnprrxfd CKmt t^a^ arr prctcRl irr liried 
P) I.'k tur.'..;ht 

CW^’noj'.o: Tbf fat cUiKttc n trfK << 
tixe m<'t« r'fsiixe rVmwa’v uk>1 i.» l»’. 

pi.r.fWs'.i'‘«n M»r) citK* add l*.» cIkt-ksI 
U' t^r^r watrt u-pp-’« rrp;.”a‘*). *• ,'k trSc't 

VI «w-'t w‘>cfi v*< at V.f*>£i 

lla.If'ttl.'fK'al and tVoKaJ ttVf tJr 


Ppl a r>ir<T »( pnar a«rr Ihr kart 
oprabi: of lb« (bimsrj. Add a la)tr 
ol tmaU prtldrt o« Uk bonom, tbra 
a latrt «t roanr ta*d. aad CuTIt 
finr uod. la wairr pUali, a aouQ 
aotovnl of (Uoriac ipoitoooat) {« 
added to iiO Ihr Itaelrria. 
d 1W fuaal prodort tkoald br eVoa 
rirar « atrr wfr fur drfaiVfa»t bvt alorr 
ftmr aaodrf ft m aarb a aaaO aratr ft 
prrhaUt win aof do a trtj rflMVail 
(ob. 

run contur.’h wt t‘-at pcv'plf Imrf w a 
li’fr C-.'j can he turc tSi? i‘,f »i'rr ♦•pf'*,' 

Tratrlrrt and caJ^pm fc>-irr -irt 
vtr alter iVt canni-r toT i> ta’r If 
A-trlv-f n t c?*i |< made ttV H 

Kntn* «t f.f a fr« r ".'m or l-j S'r>--r 
a }U^K.'-r or 

tnr 14,1.;. 'if *alrr td">Tt iV d ■% C.Td 
e * 71 « »'• Vtz » r*rt I rx i* f a fa' 

taar At ra* hr fr;>» rd S ♦•. 

ai.ftrr il» tw V** a *3 
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Purine (PYOOR*cen) Purines arc or- 
ganic compounds which comain nitro- 
gen. Purines arc contained in nucleic 
acids. The nucleic acids are impor- 
tant building blocks of the body. Ade- 
nine and guanine are two of the pur- 
ines contained in ribonucleic acid 
(RNA), a chemical active in heredity. 

‘ There arc many known purines, but only 

twelve have been isolated from natural 
sources. The purine, cafftine, comes from 
the coiTee bean and tea leaves, and thus is 
present In coffee and tea. Caffeine is used 
in the manufacture of cola drinks. Another 
purine, theobromine, is found in the leaves 
of the cacao. These purines give the stimu- 
lating effects peculiar to these drinks. Vric 
acid is also a purine. J. n. s. 

SEE also: nucleoproteins 
Pus Pus is a semi-solid, yellowish dis- 
charge which appears at the site of an 
( INFECTION, ft is composed of dead leu- 
I cocytes, lymph, microorganisms, and 
other debris. 

Pussy svillow Pussy willow is a large 
bush of the willow family, fetrly in 
the spring buds all along -its long 
straight branches open and flowers ap- 
pear which are called catkins. They 
are furry grayish-white clusters that 
look like kittens climbing the 
branches. 

Leaves appear after the pusty wiUow 
fiQwers. They are smooth and long, bright 
green above and gray underneath. The cat- 
kins develop into larger clusters and are 


covered with yellow pollen and then fora 
seeds or drop off the bush. 

Pussy wiUows grow wild in low, wet 
spots, sometimes reaching twenty-five feet. 
They arc planted to beautify a place and to 
attract songbirds. p. c. »- 

Putty Putty is a mixture of powdered 
natural chalk (whiling), liaseed oil, 
and sometimes a small amount of 
white lead. It is used to fill holes in 
surfaces to be painted and to hold 
glass in frames. 

Pylorus see Digestive system 
Pyramid see Geometry 
Pyridoxlue see Vitamin 
Pyrimidines (pi-RIM-ih-dens) Pyrinu- 
dines are important parts of living ma- 
terial. Vitamins Bi and B* contain 
pyrimidines. Pyrimidines are organic 
compounds which contain nitrogen. 

Pyrimidines have been found to be im- 
portant in detenniniag traits which are in- 
herited. The genes which determine traits 
like eye color contain nucleic acids. Uracil, 
thymine, and cytosine are found in the 







<“ “'j' 2,:f; c ^ 
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Qtiadniplcls sec Multiple births 
Quail There arc several tj^pes of quail 
known as mountain quail, valley quail, 
and Virginia partridge. Perhaps the 
most familiar name for quail is bob- 
white, a name the quail has earned 
because of the sound of its song. This 
song is heard most often before rain. 
Many people say the quail forecasts 
rain and is singing, “more wet, more 
wet." 

Quail are the size of plump robins. Their 
striped and mottled brown, black and white 
coloring is protective. They spend their lives 
in fields and farmlands searching for food 
of weed seeds and insects. They fly only on 
short flights and then only if suddenly 
fri^tened. About eighteen eggs are laid in 
ground nests. After twenty-four days, the 
fully-feathered babies hatch and immediately 
run about looking for food. Quail are 
sociable birds and always live together in 
groups called coveys. They sleep huddled in 
circles but always with heads pointed out- 
ward. Any unusual sound scatters them in all 
directions. Heavy snows and hunters are 
their enemies. Hunting this valuable game 
bird is restricted in most areas. J. A. D. 

Quantum theory (KWAHN-tuhm) In 
1900 Max Planck, professor of tbect- 
retical physics in Berlin, found a 
mathematical formula that described 
the energy of a radiating substance. 
He found that the transfer of cner^ 
was not continuous, but instead in- 

• ” .tlittlepackets, or bundles, called 

(The rainbow which appears 
a continuous band of color is 
ly made up of little units, or 
dies, of light of different energies.) 



Wl«tn D pliolBH cotltd** with on BUtlrBn ot iIib 
• wrfet* *1 a iwhUSM#, thB BUttron l» B*dtB<l 
IniB bibIIbh. TW* I" h«ot BlB<trl« «'• 

««ftt bBtng prodiWBd, or a thoopB In eondwt- 
livlfy of Iho BurfocB mPifriGi, doptnoing on tno 
noturo of iho ivbitanco 

WTien any piece of matter is h«t^ it 
starts to glow, gets red hot, and white hot at 
higher temperatures. This cxntement o 
atoms, or molecules, of the matter is 
radiation. When black materials 
the radiation depends solely upon the t®- 
perature. Wth colored matenals, 
is dependent upon more factors “J" 
penlure. Therefore, the ntdianon en^d iT 
rweek metetial at >“Eh ^ 
snilable object for research “ 

only the faelot ot lemperamrc to 
The radiation of a black body 
explainable in teims ot the tor nj* 
Uon and beat. In the late 1™" “ 
leigh and Sir Janies Jeans attempted to 
pto this hypothesis, but they faded. 

When Planck attacked “jj,,. 

nsmed hom black-body radmoon to latot 
tag atoms. Experimentid dau on hea^ano 
light-radiating atoms led him 
„att,emalical fonnula tn e“™”' '“S, 
ha,ior ot such radsauon 

his formula made it . or Quanta 

lain only discrete e^nerey. 

(quarium is the singular continuous 

Sher dean 

r;^fr?o’»d”rspr.-'r hour, hut 
cannot go at 51 "’ P-J’- tbeoretl- 

‘’“/ro” Pllne's oSeS™- 

cal support for riancK s 

stein’s cxplanauon which showed 

nsent, the ' emitted .hen 

StSonaSeSlVe'Srraee der.nded.no. 
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Quartz 



In Ihit •Uclreluniin«ictnl wall, en •(•<trk twr* 
r«nl fr(*> ■Uctreni, whUh tirik* alemt of Ih* 
phetpher whUK than •mil phelant (bundUt •( 
light •n«rgy) 

Upon how much light was present, but rather 
upon the frequency (or wave length) of the 
light. That is, the size of the radiation units 
called photons (quantum units) depended 
upon the rate of vibration of the atoms of the 
particular material; fuahermore, the total 
energy emitted was related only to this nte, 
and thus could be expressed mathematically 
by merely three sym^ls, one of which was 
the “constant of proportionality," In honor 
of Max rianek, this constant was caDed 
Planck's Constant. The formula is: E = Hf, 
where E stands for the total energy of the 
emitted photon (in erg-seconds); f h the 
rate at which the radiant energy is vibra* 
ting, and )( is Planck's Constant. (II is calcu- 
lated to be 6 62 X ICh".) 

In other words, Planck and Dnstein 
stated that light (and other radiant energy) 
uasoli through space, in continuous was-cs, 
but is absorbed or emitted in energy packets, 
or quanta. 

Shortly after the quantum theory was 
first announced, Niels Bohr, a Danish physi- 
cist. was able to apply it funhet to foim % 
rew theory about atomic structure Bohr's 
original atomic model has been mod.hed. 
but esen the latest thrones tun agree with 
the Idea of energy quanta- j. t a 

Sit ALSO' IIGUT. ritOTOM. USPUtSOS 

Quarantine Quaraittinc is the isola- 
tion of persons, animals, or plants 
which hatx been exposed to communi- 
cable diseases. The cjuarar.tine pericaj 
lasts for a lime equal to the incuba- 
tion period of the disease. 


Quarry (KWA\VR-ee) A quarry is an 
opening in the earth caused by re- 
moval of stone. Such rocks as lime- 
stone, marble, sandstone, and granite 
are obtained by the procedure known 
as quarrying. 

Quarrying is accomplished by the methods 
of explosion, "plug and feather." and chan- 
neling. Explosion IS done with dynamite or 
gunpowder to open or clear large areas. The 
resulting rubble is of primary use for roads 
Of for smelting limestone rock 

The other methods arc used chiefly for 
quarrying building stone. Plug and feather 
refers to a wedge with two half cylindrical 
(Meets fitting on either side which are placed 
in a series of drilled holes in rock Ham- 
ciKring the wedge spreads the •'feathers" to 
apply pressure, causing a splitting of the 
formation 

Channeling involves a locomotive-like 
vehicle on a track with mechanical chisels 
to channel or cut the rock. This represents 
modem mechanized quarrying D J i 



Quartz Quartz is one of the most com- 
mon minerals. It consists of silicon 
iJtotiJr, or silica. It is found in many 
places and in many types of rock for- 
mations. Several varieties of quartz 
are used as perns. Others are building 
materials. Quartz is very hard. 

There are many cr4"Ts and rviey >a.'»rtjfs 
of quartz. The roJ« it due in o'-her 
a'vd dcteirr-mn certain vxoeuo Rtrl cry- 
« pure, clear. quartz Pu- 

pie qua-tz M called e-atv-of Tht^ j.*t rrj v- 
xa~ar vanetjrs Apsif m an opapar r»rw 
« »h*.h the col-e «» dn-f.bcifj ti^rvrr'j 





through its mass. Sometimes the color runs 
through in curved bands. In moss agaie 
specimens, the color is arranged so that it 
looks as if moss or other vegetable matter 
has been "frozen" in the quartz. Agate, 
carnelian, and onyx are usually considered 
as special types of quartz — chakeaony. 
Chalcedony b the massive form of qua^. 
Other varieties include bloodstone, flm^ 
Jasper, sand and gravel, sandstone, and 
quartzite. ^ 

SEE also: agate, amethyst. CESt, ONYX 

Quartzite see Rocks 
Quaternary see Cenozoic Era, Geo- 
logic time table 
Queen see Ants, Bees 

Anne’s Uce see Wild flowers 


uicklime see Lime 

Bicksand Quicksand is a bed of very 

1C, powdery, wet sand. It ^y look 
lid, but it is like a thick fluid. It wdl 
„ support anything hca^- Men. om- 
als, Mins, or autonrobrics can ^ 
.allowed up if they move onto quick 

Under quicksjnd d"'' “^”‘“2er from 
ela,. Tie clay i. 

lining away from ih where 

a„ tod at fl-' u” I. een 
e sand has been dep<w''^ ' j, i, a 
-tds 

Sad^veiyneaeberons. There are 




-p”-" v.rr.zirp.:;::3 

Cf WGt*, wJth ogllel. 


san7 '"‘o quick- 

and A man need noi be swallowed 

falTsMdil'" 

L. ®P*cial care roe to move his feet 
he ^.i! stop sinking when he is In 

mn Ilf ‘ -T'’- Ike" will lol- 

. « Vi *""" I' ‘'ill’'“'<l “I'l- C. tV 
SEE also: ceolooy 


Quicksilver see Mercury (elemem) 
Quill see Feather 


Quince Flowering quinces are popu- 

fc. to M “"“"S «“ 

shra)' K "" “P'iiS- Tli'^ 

®cubs belong lo the rose family and 

^talcd showy flowers bloom before 
OT with the unfolding of the leaves, 
^cy make fmc specimen plants and 
Slf° ■“““ fop hedges. They are 
'usily raised in most soils and ate 
*’>' oultings or layering, 
lapanrse^uihcr'l".*? ‘”0“'’ '■ d-aif 

that crows^aMn; H * piani 

flowen. ^ ^ has red 

II hu™- 

hnnehes li* «„ ^ has spiny 

but »m; V w wWie 

lie Wl luruf'"fi”r" eed la 

hffdges.’ flowering quince for 

h«r of “ '* •’» « nwni. 

'»»ty when if ^ 


! Quinine (KWY-nyne) Quinine is a 
I fever-reducing drug used in the treat- 
ment of MALARIA. It is a White, odor- 
less, crystalline powder with a bitter 
i^te. It comes from the bark of the 
cinchona tree originally found in 
South America. Because of the de- 
mand for quinine, the tree is now 
raised in the East Indies. Jamaica. 
Java, and other tropica) countries, To 
prepare quinine, the bark is stripped 
from the trees and dried. It is then 
ground into a powder, from which the 
quinine is extracted. 

Cmchona bark was used in early times 
by the Jfiea Indians of South America, who 
callea ii quinoquina. it was introduced in 
^rope in 1640, when it was used to cure 
rtf fever of the wife of the Peruvian Viceroy, 
»e was Countess Cinchon. for whom the 
cmchona tree was named. 

Mme from the Dutch East Indies When the 
^tch East Indies fell into Japanese hands 
^ supply of quinine for the Allied lroor>s 
fitting m the tropics was cut off. It was 
necessary to deselop i)Tiiheiic drugs for the 
rontrol of malaria, and e/ebnne became the 
best known. 

Ouinme I, 

joint and muscle pain and for headaches, w 
the treatment of varicose veins and as an 
afTxiite stimubnt. M « t 

Qumluplcls see Multiple binhs 





Rabbit The rabbit family includes 
both hares and rabbits. They are 
small, furry, gnawing mammals with 
long ears and short tails. They can 
nm fyst, caking great leaps with their 
long, powerful hind legs. 

Rabbits and hares are alike, except 
for size and nesting habits. Rabbits 
are much smaller than hares. Euro- 
pean ones usually have their babies 
in an underground burrow which they 
have dug themselves, or which another 
animal has dug. Their babies are 
blind and helpless, and have no fur 
when they are bom. American hares 
rarely dig burrows. They usually 
have their babies out in the open or in 
a shady spot under a clump of bushes. 
Baby hares are well-developed when 
they are bom. They have warm coats 
of fur, their eyes are open, and they 
are soon able to care for themselves. 
Jack rabbits, arctic bares, and varying 
or snowshoe bares are all true hares. 
Cottontails, pygmy rabbits, and 
Sivamp rabbits are wild rabbits. 

Then are severs} groups of jack jabbiis 
found on the plains of North America. Tlwy 
are big harts about twenty-eight inches long, 
weighing up to ten pounds. They have Sery 
long cars and sery Joog hind legs. They are 
WTlI-koowB for their speed. A mother jack 
rabbit may hast as many as six litters each 
>t3r, with two to four babies in each Kner. 
When jack rabbits become too euwtros 
ind start to damage crops in their sea-reh 
•r food, they are poisoned until tbeir 
. are coder eontroL Nfany rafcbns 


Snowtho* rabbrt, or vorying fior*, fi 
(ts coat er pelags, efianpei <eler as 



CvHeniell rabbit, IbraKsb N*'**' 

Amsrfsa 
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Rabies 



OemetlU rabbit, Naw Zaaland whit* 

and hares also die from disease, such as 
rabbit fever (.tularemia), which may also be 
fata! to man, and infectious myxomatosis. 

Jack rabbits are active in the early morn- 
ing and late afternoon. They spend the warm 
part of the day in a shady resting spot called 
a form. Each jack rabbit seems to have its 
own form. 

The varying or snowshoe hare, found in 
the colder parts of northern North America, 
is white in winter and brown in summer. It 
sheds twice a year, growing a coat of brown 
in the spring and a coat of white in the fall. 
Its feet, which are long, broad, and heavily 
furred, serve as snowshocs in winter. 

The arctic hare is a large white hare with 
short ean and legs and snowshoe feet. It 
feeds on mosses and grasses growing under 
the arctic snow. 

Interesting members of the rabbit family 
are the eony or pika, listng in colonies above 
the timbctline in mountains in the Northern 
Ilrmispherc. They arc small, brow-n animals 
weighing less than a pound. Their diet is 
grass and moss, which they store for winter. 

The brown cottontail rabbit, common 
throughout North America, is easily iden- 
tified by the while underside of its tad, seen 
as it runs away. It is a small rabbit, weigh- 
ing about two or three pounds. Cottontails 
eat tender green plants, usually feeding in 
the early morning or late afternoon and 
spending the rest of the day under a bush 
or some other proteetise coser. The mother 
builds the grassy nest in a shallow hole in 
we ground, lining it bits of t» fur. 
^'Tral Liters of two to si* babies may be 
oora during the spring and summer. 

Enemies of the cottontaU include the lot. 
K-yote. lynt, hawk, and owl. as well as man 
who hunts It fc>f tood. 

or fah.tja are ixetontads 

ihe swampy areas of soutbem 
t-T trj States, Their fur is a siarler br«w»-B 


and their tails are not as white. The Idaho 
I^gmy rabbit, found on the prairies of Cali- 
fornia, Nevada, Oregon, and Idaho, looks 
like a smaU cottontail with similar habits. 

There are also many varieties of domes- 
tic rabbits. Some are raised for their meal 
and fur, and some are raised as pets d. j a. 
SEE ALSO RODENTIA 

Rabbit fever see Animal diseases, 
Rabbit 

Rabies Rabies is a disease found 
among wild and domestic animals. It 
is sometimes called hydrophobia. 
which means “fear of water," because 
rabies causes paralysis of throat 
muscles, and the victim, although 
thirsty, cannot swallow. 

In dumb rabies the infected animal ii 
Imless, dull-eyed and unable to twallow 
The voice u hoarse, the mouth hangs open 
and the jaw drips saliva There is no indica- 
tion of unfriendliness, and many times the 
disease ts not recogmred until infection has 
passed on through a break in the skin of the 
animal's handler Furious rabies is easier 
to recegnue because the infected aninal, in 
addition to hoarseness and slobbenng, wan- 
ders of! and becomes violeftt 

Rabies among wild animals, fox, hats, 
skunks, and squirrels, is referred to as rv/- 
%atic rabies In domestic animals it ts known 
as urban nbies AH pets should be given 
anu-rabies vaccinations for protcaion of the 
pel and ihc owner Heahh depart.mcmi make 
every cfloit to curb Lhe ihseave by vacemat- 
ing stray animals, and issuing dog lictnvts 
This dirad d.vcase can be irans-sittcd to ary 
umaccinafed pet bv wild animals 

The rabies' iirur l.ves in Lbe utivafy 
glandv of the irfecieJ animal and can be 
passed on to humans through a b.'e Tl-e 
sttfs travels by ncnc irurlv to t*ie cr-'.-i! 
nenous system where it fr.al'y cauvev drs'h 
to the nerve cells. Tlie pen>\J between L'-e 
entry cf the rabies' virus i-to iV S*J> a*>d 
the fjst vgns t>f lV d seise may le f.-ven 
foAsr to cir*-t weeks. 

For hamans tipoved to ra‘'<s. Tsorm 
tnii-raSw^ varrist is aJ-.—nsr’T J i.t a 
peTKvd eif 21 days fir biri les-Cii-'f t*.< 
head, and f.sunera daw f.Tf b-.es e’>e»!-e-T 
on tte besjy. car 

MI uwi axiMSI I'vts 



Radai 



North American raccoon 

Raccoon Raccoons, or “coons,** are 
small stout animals with long grayish- 
black fur and bushy black-ringed tails. 
Patches of black fur around their eyes 
make them look as if they are wearing 
masks. Full-grown raccoons are about 
thirty-two inches long and weigh 
about twenty pounds. These flesh- 
eating (carnivorous) mammals are 
closely related to the bear. Their long 
legs, grasping feet, and strong claws 
make them excellent climbers. 

Raccoons may be found throughout most 
of North and Central America. These cur- 
ious little animals are nocturnal, usually 
sleeping during the day, and hunting at night. 
They eat fish, frogs, crayfish, and mussels 
which they catch in the shallow water along 
the edges of ponds and streams. They also 
eat fruit, berries, nuts, honey, com and hunt 
birds, mice, reptiles, insects, and occasion- 
ally poultry. When water is available, they 
will carefully wash their food before eating. 

Baby raccoons are bora in late spring, 
cither in a hollow tree, in a crevice among 
some rocks, or in a burrow in the ground. 

Raccoons are hunted for their for which 
is made into coats and coonskin caps in 
which the long bushy tail is used as a tassel. 
Raccoons are hunted at night with the 
help of dogs. Raccoons are courageous 
fighters. If captured young, these intelligent 
little animals art easily tamed and may be 
kept as pets. V. J. A. 

Race Race is a subdivision of a spe- 
cies. It is made up of animals or plants, 
usually of one locality, having a com- 
bination of physical characteristics, 
such as appearance or bodily struc- 
ture, which distinguishes them from 
others of the specks. These charac- 
teristics can be inherited. 

nmonos of ttsmas ariv) 


^ i^da^'RJf^jiySla^lectronic systen 
see' objects al 
of darkness 
to direct 

both air and sea traffic, and for detec- 
tion and identification of unknown 
ships and aircraft. 


Sound waves bouncing off hillsides or 
tunnel walls create an echo. Radar works 
in the same way by sending out short pulses 
of radio energy which bounce off objects in 
their path and return to the sender as a 
type of echo. The reflected impulses are 
shown on a screen. like that of a television 
set, as spots of light, or blips. 

Most radar sets have six important parts: 
the modulator, which turns the transmitter 
on to send a pulse and off to receive an 
echo; the transmitter, which sends the very 
short, or microwave, pulses; the antenna, 
which focuses the pulses into a narrow beam 
and also receives the echoing signals; the 
duplexer, which, as a switching device, 
connects first the transmitter and then ^e 
receiver to the antenna; the rere/w, which 
is a listening and amplifying device to 
strengthen weak echoes so that they will 
show on the radar screen; and the indica- 
tor, which displays the blips to the operator 
on its screen. 


KINDS OF INDICATORS 
While most radar sets work in the tame 
way, there are several types of indieaton. 
each designed for a particular job. The Plan 
Position Indicator, or PPI. is the most com- 
mon type. It has 1 round screen with a com- 
pass scale around the outside. On this screen 
a beam of light, representing the beam of 
radar pulses being sent out of the antenna. 
rotates like the second hand of a clock. A* 
this beam, or trace, sweeps ^ 
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